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(57) Abstract 

A process for efficiently and economically producing a nucleosidc-5* -phosphate which comprises treating 
a nucleoside and a phosphoric acid donor selected from the group consisting of poly-phosphoric acid (salts), 
phenylphosphoric acid (salts) and carbamylphosphoric acid (salts) with an acid phosphatase, in particular one suffering 
from a decrease in the nucleotidase activity, at a pH value of 3.0 to 5.5 to thereby form a nucleoside-5 '-phosphate 
2ix ;aking up the same. 
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MDNA, M^DNA^WTS^MfCM-rSo * ? l/;*-> K- 5 ' - 

(#£Bg39-29858-^) . (#&Bg42- 1186^) . # U «» 

£fflt^57j& (#^BS53-56390-^) , T-fe^^i?^ffl^S7j)* (#^BS56-82 
098^-) . TtV (ATP) (#H§B§63- 230094^) *<ft] 

izxvmm (^) . a&) xtf#/i"< s at) ctD^siiJ; 

»3 3iiR$n-5^^#{C^M$-tt'l»Ci:{rJ:»3. 2' 3' -WlsXTY 
0cT^73&^^^U/c (#^^7-231793^-) » 
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e^-g-frsasi*. d n As^Mx. d n a *«^-r s M&vn&im? 

& <S o 

«kfJ*tS!L;fe»tt7*;*7T* — t?&pH3.0~5.5©£#T"e*? l/*-> K#tfK 
#U»» Oft) , 7!-;HI (IS) J^SJSJcSilJ: *) 

-5' -i»x7f 5 C i^tl a C l/; D 3£f:u«*© 

ttsWST L/c^tt 7 * X7 7 ^ — t?£pH3. 0~5. 50^#TT'? * K^tfn 
#'Jj»il (46) > 7i-;«l «g) fr&jfcSSJ:!? 
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ttz, ^m^Mlt, xi/ £ ijh7l, x>-rp/<y-^-Ji*ffl® N 9 U7'->X7JS 
^fgBSK&^T&ffl $n£i?&7 * X7 r *~ tflis pH3. 0~5. 5©&#TTN 

**i/*-> k^<zk tf<;$$? (*£) ^ 7i-;« cm) so^i^^i! 

K- 5' -iWttxxx/l/^feJKI-SSlS^ttJi^SfcCT^ntflMRIitt^. 
\Z&mt£m£ LT, x-> x 'J t7l> 7 p Pt*f>^7ls x>t- 

^-/P^''^-^ • ^JVif— (Morganella morganii) NCIMB 10466 
^e/U^'^v • ^Jlif— (Morganella morganii) IFO 3168 
^Jl/if^ -7 • ^Jlif— (Morganella morganii) IFO 3848 
xyiiJtT- "7* -7 <y (Escherichia biattae) JCM 1650 
xyiiJt7-7"77^ (Escherichia biattae) ATCC 33429 
xyiijh7-7'7 7^x (Escherichia biattae) ATCC 33430 
7°n tf-r >->T • Xfa7^f-f (Providencia stuartii) ATCC 29851 
7"n fx >->T • Xfa7^f-( (Providencia stuartii) ATCC 33672 
i>fD-'^^ - • Txd^^X (Enterobacter aerogenes) IFO 12010 
x >-ro/<y* $ — ' 7io T-T'-X (Enterobacter aerogenes) IFO 13534 
^l/7'yX7 • 7°-7 >-r-f 3 V (Klebsiella planticola) IFO 14939 
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? L/7*i/aiv • -f^yr 4 37 (Klebsiella planticola) IAM 1133 
■fe^'f-T • 7 4 ft U T (Serratia ficaria) IAM 13540 
t7f7 • ■v;H?-fe>X (Serratia marcescens) IAM 12143 

<E*>\ lt7tX7r^-i? (EC 3. 1.3.2) (i. Ms 

t k - 5 ' -*sxxfw»ts?^ u^r-f-y— jfett (jjiT. mm 

■i^^yHBTK^UffittJ HLTl^. M<D^ l/** K- 5' - 

JH#f*fc«N->f-;l/-N , --hn-N--hD7^7^J?> (NTG) ^©ii^AI 

t Lfciensatt 7 * x 7 r * — «fc ^ nfc ^ s c 

±ia© ck 9 nc «^<»^ e» »tt 7 * x 7 r * - -tfstt * wr a a &n 5 tc is % 

— /nn s zl. y ^ - : A^f^?aws y v ^ jv^fvj j -« /^tWn T3 1eS fc& ~C 'lUi 

^IiffflJft5. MStLTJi, 7>*-7#X. T>^-77k. Ty=t- 



WO 96/37603 



PCT/JP96/01402 



- 5 - 

^7°K>> P^l^+X. =i->x-r^ -7°'; #4?^>#JI?i$k ^ 
aiuzk^-fif^l jSUffl ir ^ ft £ o 
^#^#fC fettftCDftllSttti < > mx.lt. .»mW*#T.lwTpH 5-8 &tf i&ft 

4 ft £ Mffl^-^-a-Tffi 0 * 6 ft £ o , I4n ^£HMBlT & S 

< 2 >m&7 *X7r?~ britfc^©$tf# 

JitS©^^"*? • tyl/tf— s i->i 'J tT • 7*7 ? 7°n 

• 7°7 >t^ -te^T • 7 <f # U T* Xli-fe^f-T • -7;H?-tr > 

7*X7 7 ^-^3 - K-fsaiE^li. *ft^ft©$M©&&MfcT%3!. 
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C19> pUC118> pHSG298x pBR322. pBluescriptl I^ffltp £>tl£„ 

Pt^t£^T&£^l;&^*-£MU T 4 DNA U tf^O U if-* 
K JM109> DH5H©Ji->i 'J tT • 3 U®#^fflt^t>ft3o 

^*Miip - ^ hP7x^^^^'§•t;SJ^^^a^■S)^^^T9<i:^ 7^7 

tlTl^^147 * X7 r t?*=>- K-r^itfe^^-S-trDN A8frtf-©#§i££g? 

^Ejlij^ NCI MB 104666*ffliifei L ©^'&. I2^iJ^SE^J§^ 2 fC , lyx'J t7 
• 7*7 -y^ JCM 1650S*©itfe^®^-^. @E?IJS@E?IJI|-t 9 tr. 7°Dh'f>y 
T • X^T;l/T--f ATCC 29851&*£>iHE^£>£§-£-> g^lJSS^'JS^ 1 7 11, jh 
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>tpa'^-'7xd«x ifo i2oios^©itfe^©^, 

1 9(C, ^ l/7'yX7 • y7>fi^7 IFO 14939 Sj*©®^ ©^i^. IB^iJ^ 
@£?!l#-t2 1 (r N -t?5f-T • 7 4 ii 'J 7 I AM 13540Si*©itfc^ ©*§£•> @2^J^ 
Sr^JS-^ 2 3 tr tL^'ti^ £ ft £ o 

?IJ£. Sfi?iJgia^J#-^4. 1 K 1 8, 2 0, 2 2 Rtf 2 4 (C^-^o ±f£©itfe 

mmno t, ^-rn^ «t*ft,w k« pit* s t ^ y s&k?ij£ s»x7 7 ^- 

7 r i y StK?!ia<% 7 ? l^-> K- 5 ' -IlxXf^^iStt (£i 

matt ^^myiwftmzm^ fcBm%i&Tz-&z^£tez^£ft&z>o 

z®£o tttt-^ fcKiXTVMtoTK^JHStttfffiTt- 5 ct 9 K«7 * X 7 r * 
DNA©SetJMf-SW©^^Cl-M#^6U^Mi*c!: LTI±* P CR£ 

n-i . -r ; ■ -.1. / tt : _l n CI " DPD IT i ,~Vi N A 17 Ho Q t nr" 

ffi^'O/JK V.IUglli;ill, ft., Ult »^ tcwuiuiug/, clxxvu, u. j«- , 

kton press (1989)) ; Carter. P., Meth. in Enzynol. , 154, 382 (1987)) . 
7 7 — ^£fflt,'.£7jj£ (Kramer. W. and Frits, H. J., Meth. in Enzymol. , 154, 
350 (1987) ; Kunkel, T. A. et al. , Meth. in Enzymol.. 154. 367 (1987)) ti 

«g?i xxymnzK^stt^ffiT Lfcg.mmm&7 *x7t? —vow t lt 
it. m&mmzm^i. ik i 8, 20, 2 2x1*2 4C/T^n57 $ ymm 
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?-wmfh>tLZ> 0 mwtftiai, • ncimb io466fi#©s? 

>a*&»/Xtt 1 ' 5 1 # B «D-f 7 n -f -> >^l^i07 i 7 Kfi* Lfc 

*>©^W£tl3o ^©ItdS^JTii^ 7 2t@©/'Jy>iS^7X^°74 ; > 

mmmiz, 1 5 i#b©^7o^ •>>a»*^u*->»*j=««iufciEiia!» 
jcm i6506*©^©^> wzmwzmm nz^ti^riymmm^^ 

T7 4#g©^'J S^SSStf/Xtt'l 5 3il©^VD^y>II^i07; 
/»K&KS&Lfct>©a<#tf&;tl5o MO^MTfcL 7 4#B©^'J ->> 
g8&£7X/*7^>Ifcg&£K\ 1 5 3#B©W 7 n^-»^X^->SS 

ifeflf JHft^H&lc J: »3 . »£M£^©#£©^ttfc^T$6£©tt**fT;?.tf 

iT^iiW*5ci^iil(, 7* i/** K- 5' -mm^-x^jv 

TgK*-CStt*<ffiTf-ti««k^o 

^j^CD^M^CDJ: x->x 'J tT • 7*7 y 5> JCM 1650©»tt7 * X 7 7 

*--tf©T 5 y ^lE^iJii. • ^JUif— NCIMB 10466©SH$7 * X 7 7- 

^-tfiiS^ffil^tt^LTfctK IS^iJ#^ 4 IZ TT, £ tl 5 T = y ©E90 K ^ T 
7 2#B©^''J ->>IIS^1 5 lSa©>f 7n-f i/>3SSIi. **ieftE?iJ# 
^ 1 1 K^StiSTi ;SE?iJi;fc(^7 4fg07''J ^M&CM 5 3#g 
O-f 7P'fi'>8*i:fi§t5. lyi'J tT • 7*7 JCM 1650W 

i:^ 7nh"-r>^7 • XfaT^f ^ ATCC 2985k x>f-o/<^^- • 7id 
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IFO 12010^ * • 7*5 >r- ^ 37 IFO 14939RDHz 5 ^7 • 7 

-r*'J7 I AM 13540S£©fflfc£tti::a#t"SBftt7 *77 7 ^- tf©7 i 
t>. ^j]/iJ^=7 • tJUij- NCI MB 10466©$H47*X7 7^— b'iffi^tt^H < . 

UT$*Mtt7*X7r*— tfitiB***!*-*: So ETA*** 4 
tlSTS ^»EflllC:fctt5 7 2#S®rU *yft&Bt&l 5 l#g©^ Vo^f -> 
>K*£*i3*-.5TS yifc&fcM:* rDhr>5'7''Xfi7/l>f4 ATCC 2985 
K x^fo^'^.-'TiD^^ IFO 1201 OS O*^ 1/ 7*y -i-^ • 7° 7 >f ^3 
v IFO 14939&3fc©®H£*X7r^--fefTii. E?(I^@S^J#-^ 1 8, 2 0X13 2 

2 i:^t7 $ /M^ji-fc^T. 9 2#g©^'J S/^SS&RCM 7 I#g®-T v 
n-f ->>MT*>t)> ■b7f7-7^*'J7 IAM '13540fc3fc©»tt*X7 r 
-tf-Ctty EJ"J«@S?iJ#-t 2 4l3f7i ^KERJKfctvt*. 88#B©^y->> 

< 4 >»t$ 7 * X 7 r * — fcriHK^©?Ii^©#A 
JifS© c h7{-LTf#t>n^i!tt7^X7r^ - Hfi£tt£ 3 H 6 K £ =J - K 

3 ■££ d <!: K: «fc tK 7 * x 7 r ^ ~tf K;i/frM Lfcffl&x.® £ 

LTii, ±iabfcHB10K JM109> DH5<f©x->x U t7 • a U 
— tfitfc^- #«t& U D N A#«ffl RTtB"C^»tt7 * X 7 r * ~ feritfc 

Ololixj/iijt7'3'j JM109Tfc5o 

(rfcl>T^^oJf6^fe©-C*nii#C$'JPII±^^o SiilTxvx'J t7o 
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.^7X;K^Il>5:ii<T?i«. ftttWKW^-fttf* pBR322 (Gene, 2, 
95 (1977) ) > pUC19 (Gene, 33, 103 (1985) ) ^ pUCl 19 (Methods in Enzym 
ology, 153, .3 (1987) ) \ pACYC184 (J. Bacterid, 134, 1141 (1978) ) s p 
SC101 (Proc. Natl. Acad. Sci. U.S.A.. 70. 3240 (1973) ) <P*<SStf £tt*. 

tittup ^-^-£^T'^£^icit ■^oSS^^'-Kg^fttfJ:^. 

1iIIEDNA»rtfj&<7*o*-*-£^T^S«£^&oTfc* lt7*X7 7 ^ 

itt7*77 7 ^-^3 - K1- s ae^^-fr d n a m n t ?-t&& 

©7j&K=fct)fr-9 Ct*<T#5o SitLTx-/x U t7 • =f U 0^5 
It J£<ffc2MU->'7-A& (J. Mol. Biol., 53, 159 (1970) ) . Hanahani* (J. M 
ol. Biol. , 166, 557 (1983) ) . S EMS (Gene, 96.23 (1990) ) > Chungt>©7j 
& (Proc. Natl. Acad. Sci. U.S.A.. 86,2172 (1989) ) > UMgHtiz (Nuclei 
c Acids Res., 16. 6127 (1988) ) ^i'C^M'v^^i^T^So 

DNAi:#Ab/:l.0^ii:#AL^ JfefeMDNA £ LT«ir«^P$-a:T 

> (Biotechnol. , 1. 417 (1983)) > Mu7r-f (#^¥2-109985) tfcliffi 
I^I^SlS^ (Experiments in Molecular Genetics, Cold Spring Harbor Lab. (19 
72)) *ffl^fc7jfeT^«S^©*fe*»=fi*^Tt>«fcl^ 
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©fl6*<Mffl^6nao tt> ^PlfefC I PTG (^y7°n^-j3-D-ft*' 

25~40^fflfEfflrtT'pHSa J ^E^^^^ffl®tool2~48BtFBm)g^«^ff^x. 

j:7tt»^©fli5!i^iitrffl'^e»n5^*<ai:iia*^*)-a-Tffli^nSo 

^©^»«*-c^tiii'ck^ 0 

< 6 K- 5' -MiX-r;U©M 

±fS< 1 >T3l&Lrt:i&tt7**7T *~ tfX(2±f2< 5 XI^L/Cck^^itfe 

5{*K&Jtt£lS£-&<5;:i:K«fc!K KlEiK + K? ? U;t-> K- 5' -llxxr 
5. 5©f5ffl©51^14ir^^-r^ c iA<Igtfc5, 
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777^--b'^- 5 «HHLfc»tt7* 

jRLfe*#.-.»«#*H3e<k*aa^ T**h>&gs u^Httfts 

7; 7f; h->>s 7*1) >V*'v F\. 6 F*->7°'J >U 

#->h\'2. 6-i?7;77''J >V**v' h\ 6-77l/*P7°'J >U*'v h\ 6- 

^^7°'j >u f\ 2 -t i / - 6 -f-7t-7°y > u *'-> f\ MWfbyr; 

is>m, t°U SS^^l^S/KStLT* 7<Jv>>. ->f-i?>x 5-7;/"7 
»j 5 - t Ko*5">U 5 -7*o*7 y 2?>>..6 -Tiff U 

© 5 ' ZtiZ'tiimt Z > ? K- 5' -$?S?x 

7 ? U*-> K£teffl1-S*&£M\ «B»*S^(i^y ^x;u**-> K©=t? fc 
LTffl^S>*l5# y*« i: LTii. h°B«K. F U # U iff 
Xte^tihVj- F 'J ^Aig, #D 7A£feL<tt*ft£©iSig'& < &tt£r*<N 7x 
0. 0-^7i-;^^7K^t)L<ii^nb©fl^^i:^> UumWt 

^^ifWfflpIf&r^So «»«4ft©^ffl»ffiiix 
SCc«(iil^\ JBK20~60t\ #£U<li30~40tT\ pH3. 5~6.5 N JfS L < It 
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pH4. 0~5.O0P»ttfl!a<#*&Jft£4*.'5o KfclUHfrW.Ximi±&(D^?ti<Dl5 
TJ*fcSj&<H . l~100«Wr*<5o . 

- << ; -> >m&.!&& t (Dffl&z*-? it* a o 

-©jfe6tt:DNA«f>t©1llUIE»*llllBI*^HT*5o 

^fcRisjcte^s 5' -i* /■ «>>»©4aiji*^0T?*So 

l*;Rtfg£Mtt7*X7 r *-4ffie^###£ffl^fc£lSfc:fctt5 5' ->f 

>, ^- m ^l/* «- n m a rtfCf^/A 4^11 KB WSf^-Wi Hvl tJ% ^ flvl Z. 
»y y _A- JL> in n i r\ ^ rp'j TJX W ^5 -Kli C 'J ■» 3 *£5J "V o 

H7{±. xyx'J tT • 7*5 v*ifc*©IM£7*:*7 7*-#Se^«#tt 

^8 lis Xi/iij hT • 7*77^xfi3l''!)S4ISft7*X77^- tfitfti 1 
fjfttJWIIII157 *X7 r^-^'ilfe^^tt^ffl^/cS^i-fcttS 5 - 

' -< y ->>^©£M£^-*i"iiT'&£o 

0 9 lis ^7*777^- tr£n- K^*»e*££tri>rn/<?*- 
• 7ion X ©&feft D N A Br Jt ©#J RB&iftil ^tlt'feS 0 
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5 >x-f 37®MftDN A8ft>f®l!iiJPIB?*ii!£^rtT£>£o 
U7©ftfe#-DNAKJt©«R#*«lH**t-HT*5. 

7-* 37M-f:7f7 - 7©^7*X7 r^— tfSfE^O^S@e>?!l«t 

7 = y RS3l*Eai©Trc * T'tf Lfco 

ff*ttg|;ttfll©IRW 

bit. £tt«KT*»w£,a#WfciBgj-*-sj&< % *iswiicn&©«KR3e$ 

jumol/mK £o#BH- h 'J 7 AlOO/anol/nh gfc&T^ h 'J ^AIW (pH5. 0) 10 
Ofinol/mlRtfmm£Stj&.m& (1ml) T-pH5.(k WCeiOfrELfo&fi -a fc. 2N 

£a2oo0i*ffimuTEjES*<?jhbfc&. a^it^«t »> x 

l/zmol©5 ' y i/^^^^^fS^*:* lunit<t^toyt 0 

#»i*f-^to*##i£te©iffl£ii. 5' -«r;i'>itSBiLT& 
©fcfTC^T-afco 5' --f y yx/NaOH$®& (pH6. 0) 100 

/ttiol/nlRCJ»**£tf£l£* (lml) T?3(TCTM0#££**T-9fco 2 Ntt|K20 

ck0^fi5cU/c^y -^^SIWco ^WEfc^KTl^MfclABol©^ y 5/ 

1 unit£5£to/c 0 
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LC)i:«t^TEO^#ra#fbfc. 

iivl* : Cosmosil 5C18-AR (4. 6 x 150mm) 0# 7 •< f-X ? 

WFB :-5mM I^ 'J ^^<y7 7 - (pH 2. 8) / j 9 J -to = 95/5 

giEii : 1. Oml/min . 

: UV245nm ...... 

X f7l/©£jfcfilSfc fc^T .Eft© * * U * •> K&t>'« Liz J 9 U* K- 
5' -jRliXfM, ±E£|iattK:HP.LCICj:9#WLfco 

^7° h > 1 g/dK »#Jc+xO.-5g/dlSO t « 1 g/dl£^T (pH7. 
0) 50ml^500mlffiP7^7;3fCAtl. 120^KT20#raiin&®B Lfc 0 d'tUC. £4 
•iS*tlUfc*^^*7 • *;U#- NCIMB 10466£- U 30*€T'16Bf ^ 
igM#L>tc ^*tt^^S^l!tlw«J;l3iaiRLfciS<*:^3,000g*l LOlOOmMgf 
»*'J>)iA',77- CpH7. 0) 4XT?20#f^MMg£m^tt£ 

*-->A*aJn»SDLA:. £j£LfcttB£»4>#«-?*i^ lOOmM^gfc* U 7i,.'< 

C©&@ISm£100mMM# U 7A/<-y 7r~ (pH7. 0) 5 L (C*f L 4 M#r L, 
20mM^^7'J^A/<y7r- (pH7.0) -e¥$HtL*:DEAE- h 3/n°-;U 650 . 
«*7A (04.1x22cm) H^ + -*;*U 800ml©20mM#l$? il V 7 A/< -y 7 r - (p 
H7.0) TifefrLfco ^^S^Stt(i> fcaUHfl-Kfcofc©"^ Steafl-fcEHK 
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ftfn©20niIMft&# U £ A'<y7 r~ (pH7.0) WWffc L/c7'^7U h 3/*-yI/# 5 
A (03.1 < 26cm)' KlR5&£-£fc„ 35%l§fP^t»2096fafD«!f»* 'J 7 7 7 - 

(pH7. 0) ©E»W<C»JK*3E.-ei&tBLfco 

JSttlB#.*&«K 50ml«l»* U 7 A/< > 7 r - (pH7. 0) 1 L idft IML/:!, 
50mM#P$?#y.'7A/<.y 77- (PH7.0) "t'^firtt; Lfc b h'n + yT^'f 
(05x6.5cm) KlSSIS-a-fco 50mMfr £>300mMM# U 7A/<« y 7 7- (pH7-0) 
©g»fl5ttRK^BET*tfJLfc. 

SttW«-**»\ R^^iiK«fc»)»*Lfco CO»Sf«*HiLoadTM 16/60 S 
uperdex200^77A (7 r^->T-tt»S) K£AU 100mMft£*£if50inM»a27 
<J 7 A/<7 7 7~(pH7. 0\ flEjfil.Oml/^KT&ffi Lfc 0 

10%©l3JR^-e*U550^{C||Sa Lfc 0 Z0mm\zts\fZitm&R&mW.mi& 
lKfrTo £©BHIH&£<*; S D S - <J 7? >J ;UT ; K*«*»C*>^T^- 



II 







mm®. 












(unit) 


(nig) 


(unit/mg) 


(%) 


1 . 




597 


127.200 


0.005 


100 


2. 


BSfc#if (30-60%) 


568 


122.210 


0.005 


95 


3... 


DEAE- h 3 


517 


36.498 


0.014 


87 


4. 


-?'=j-)v Y S'*—]l 


394 


1.121 


0.351 


66 


5. 


b Yu**/7'*94 Y 


112 


50 


2.244 


19 


6. 


Superdex200 


63 


24 


2.630 


10 



( 1 ) ftffl : ?P V ^^^©^St'S^fr J; 'j 7 y b^"" >■ KiCj^^^E^ L/^ 7 y U 
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' -7"y >U sKf- H\ 5' ->fy->>». 5' -^T-yl/i?, 5' -7-r^HI, 
5' -+-^>5 L ;^ > 5' -CMJi^Ht* 5' -^f-^if(D5' 

( 3 ) SiipH : 5. 2 (»g£££J£) „ 6. 5 (*IfcxZx;Uillzlc#«?Ml&) 
( 4 ) pH^^tt : PH3. 0-12. 0 (30t\ 60#M) 
( 5 ) SMS : 35Wi£ 

( 6 ) fflJKSStt : 3(TC (pH7. 0. 30#&g) 

(7 ) &.E4Hr>R&®mW<D%m : t >iJDi; ± Sffittft 

$LMUm<bti?\ Ag 2 \ Pb 2 \ Hg 2 ^^Cu 2 + (ii;oTPl«$tiS 0 3-K 

( 8 ) : a -7 h^77^- (TSKgel G-3000S1. 

C «t <9 &J190. 000 £ % ft £ ft ^ „ 

(9) -V-y^-v h^T-S : SDS-tf'JT? U = K^I/BStSseSfrK «fc ^&25, 

oooigffi^nso 

T20te«±»(.^H4£*Lfco * ©flfe©tt»fc t^tf* 7 «©«*<££?- 

5BE&©B&tt7**7r*-^<!:«fc<— ltfS::<J:fr£ (Microbiology, 140. 1 
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341-1350 (1994)) > 7 * 7,7 y 9 —tfT'&Z Z t&W bfrtte o fco 

t°nj^i?^- h 'J 7 AlOg/dl&tM yy>2 g/dl£pK5. 5. 5. 0> 4. 5^ 4. 3. 5© 
&pH®ff4H- h U*7A/<y7r-lc^i?Lx £ tiU:±ia©#**iS£50units/dl 

£j£ Lfc 5 ' . - -f 7 -> >$?©:t£8iJ£ Ufc„ tt*>\ Lfc>f y -> >8£i3s 5 ' 

- >r y •> 2 ' - -r y -> >$?&t>' 3 ' - -r y •> >$?©iij£&£ < TO 

t,n«^ofc« 1 1=3**-. 5 ' -- r y •> >.tt'©^**KttpH5. o©b* fc* 
^ ttt o fc-*< % 5 ' --wv v >B©ft****iipB# «t & ffit^jWK < * o fc. 

2. 60g/di©5' -^V L*: 0 

*' ^«I2 • ^;i/7if-a5ls©a?^7^-X 7T^-^i n 0 n(cJ:^ 

?t*©3? i/^"> K©«frfbJglS 

\Lumm-f- v u * Aiog/disowas-^ttt urw y ->>v /7/-»> * y 

> 5 >X!S->f-> ? > ; &2g/dl^gt^^ h 'J 7A/<.y7T- (PH4. 0) fC»# U -Jl 
ir^Wl^l 1 ©i?«n°£50units/dl 9 iC$sflnU pH£4. OKSISf 

30 < CT3NpHSl5*-a:^o DiJSfcL*:?* U^"-> K- 5' -xXrM 







(g/dl) 


>f y ->> 


5' -^y->>^ 


2. 60 


^rry ->> 


5' 


1. 90 


■7 u > 


5' -7 'J i^/H* 


1.30 




5' -->f-^;i/K 


0. 98 
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tfAXIi ft h V *A10g/dl£ftf!*- h »J 7 r- (pH4. 

0) llftfif U C tlKSfeffifl 1 TWS! L;tih5?^ l Fn£50units/dl£: /«£ £ <fc 9 «ira 



3 





£$5' -^y ->>i? (g/di) 




2. 10 


tfUiWIH- HJ *7A 


2. 72 


7i-;HI-^t h U ?a 


2. 33 


tjjW<UWlWli?i- b U ^A 


2. 54 



^7° h > 1 g/dk 5g/dl&tf£& 1 g/dl*frWf S^fUS* (PH7. 

0) 50Bl*500mlftO77X3fCA*ls 120^fcT20#IWi[l*&l!lB Lfc. :tli:, 14 
Ml/;xi' £ 'J h7 • 7*^ y *x JCM 1650£— 30tT16«¥!HI 

1 L©100mM»* <J -7 &'<y 7 7- (pH7. 0) KSSSgU 4 , Ct:*20# 
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Cl©5fiII3l$£100mM#|$^l)7A/<.y7 7- (pH7. 0) 5 UCfl U 4 EbsSflr L 
20mM$$?;*7 U 7r- (pH7.0) "C^tKt LfcDEAE- H 3^°-;U650M 

(06.2x35cm) ir^-i^U 20mM$S?# V 7 A/<-y 7 r - (pH7.0) "tf 

z oftimftK 3596fijfti t ti £ & o Kmfor y-t—^u *m ta u c n*35 % 

'ffifdiiS»T> : E--'>A*'g-tr20iMj»S*'J'>A/<-y77'- (PH7.0) T*¥ML/c 
WhaA-^^A (05. Ox 22. 5cm) CKIJtfc, cn&35HfiflIfr'S2 .' 
mm\\^W.iJ 'J »7A/<y 77- (pH7. 0) ©EfcW-tt»*4gHB"C»tti Lfco 

100nM*IK*y^A/<y7r- (pH7. 0) 1 L fc** LaSflrLfc ■ 
^ 100mMj$M# U 7A/<-y 7 7- (pH7. 0) W^Hb Lfc t Fp + '>7^M h 
il=7U ( 0 3. 0 x 7. 0cm) fiMStffco ' ;ift£50oiMfr'&100nlHBK# 'J 7A/<-y 7 
r- (pH7.0) ©itJa&?JttiftK43B2"Cigii}U Stt®#£*a6fc 0 

C©B?St7&£10niMM?7 U 9A/< 7 77- (PH6.0) 1 LKfcf LigflrLfc^ 1 
0mMJ»K*U'7A/<y7 7- (pH6.0) T'^M L fcCM-Toyopearl * 5 A (02.0- 

1 ^ n, "\ i- ifRiJfe A- 4^ i-ftmUJi-v u-QftflmH !l r*7 /.A- ^-jt ^i&l&tS-H ! ! r*7 /. / \ 

5/7r- (pH6. 0) ©Ei»fi5tt*ffi^i2-e*tHLfco -®Stt®^**J6fco 
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4 







816 




EM 




(unit) 


(mg) 


(unit/mg) 


(96) 


1. «ffl8&»ft$ 


365 


160,650 


0. 002 


100 


2 . (30~60%) 


340 • 


138,895 


0.002 


93 


3. DEAE- hB^-Jit 


318 


30,440 


0-010 


87 


4. ha/^-yl/ 


232 


661 


0.347 


63 


5. t Kn*->T/^-r h 


96 


96 


1.000 


26 


6. CM-Toyopearl 


59 


43 


1.365 


16 



y->^ yr;i/>> 7f;-/x v/> N ^y^>> ->^>^$f$? 

ui»». h y * rh?^ ***®s *»B&H0«e««», 

-7°y>y*"f-h\ 5' --r/->>^> 5' -^r-^. 5' -rf-;^ 

5' -z-Vryf-jVWt^ 5' -^ys?;us x 5' -i/f-v^M© 5' -ztu* 

(3) MM: 5. 2 (S&ggKtcO . 6.5 ($$?^X7-;bjfjt!7jc:0-$?gj£) 

(4) pll££te : pH3.5~12. 0 (30°Cs 605i«) 
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( 5 ) ££££ : 35 < C#£ 

(6) ffljK£5££':40'C£T££ (pH7.0. 30#*4S) 
(7 ) &jB/f*>&0W$©*&» = li&R-f ^sinicissttfl: 

Siaibtlf , Fe 2 % Ag 2 \ Pb*\ Hg J+ ^i^eu 2+ {Cjt-,TPl#$nSo 

(8) #^fi: : |W^07hr77^- (TSKgel G-3000SW. iRy-ttM) 
(Cj;>)^188 ( 000<!:^tb$n5o 

( 9 ) ■•^yj.i > y : SDS— # V U $ Ky^SSt*»l= «k 0&J24. 

500 <»:*■{« $ns». 

*W*t>*">ujy*5 • *;l/*f^ NCI MB i0466©«fflfl&#iai$J: ijiSlfc^t 

t°n$$^ b U 7A15g/dl&tM/" ->>3g/dl£pH5.5. 5.0. 4.5. 4.0. 3. 5® 

^pH©^®?-^ h 'J ^ U'<y 7 y — fC*gfl¥ l>. ZftCiilE©P^tliS£:50units/dl 
t^5J:-3(=^JnLfco «-pH*jBISFL*:^b30 , €-C6i^raSl&*m^ 

Lfc 5' 7 ->>»©*£flll£Lfco tt*>\ &J£L*:-tV 5' - 
^yj/ >^©<£.T\ 2 ' -i' y v >ISu : 3 ' - -Y y >' >K©!l&tt£: < 38*6 b 
ttttfrofco ^0 2i:^t. 5' ->fy ->>^0iMS{ipH5.O©B#{C#-A 

' ->f y i/>if©feSJipH4.0©Sl&*#3& < ftt>^W'r* ? fco 30°C. pH4.0® 
Eft-Cli 3 BfKTl. 56g/dl© 5 ' -4 J */ Lfc„ 

£ 3g/dl£gfe§£-r h 'J >)A/<? 7 r~ (pH4.0) dglW L." 4 ©S?^ 
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^5 



2 * K 




£/&ft (g/dl) 


y ->> 


5' --ryv>8? 


1.56 




5 ' -^T-7U* 


1. 05 


* u 


5 ' U 'JfrWi 


1.87 




5' -s/f-s?;u» 


1.22 



-7 AX(i^7 S ^Jftlft^ b U ^ AlOg/dl^ftH^- h 'J A/S-. y 7 r - (pH4. 
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6 





£$5' --r y ^>s? (g/di) 




1.20 




1.79 


h U 7 A 


1.50 




1,53 



( i > N^jgT = /mmn®&fe 

NCI MB 10466©ttlBKilfttfi«^6Sltt«l 1 IBtt©^&i: 
fl&^»ll!tfcHI1t7*-X7..r *-~tf*D I TCy >7*U> (Milligen/Biosearch 
ttSl) £R*3"ti\ Prosequencer 6625 (Milligen/Biosearchfcbia) *f^TN^ 

*yt/#*5 • -tA/rff— NCI MB 10466©ig#S§ft^'=>Murray and Thomson© 7j St 
(Nucl. Acid Res., 4321, 8 (1980)) iZ^\ ^fel^D N A &MWk Lfco 
jEflRBHR S a u 3 A I T'§B##J$? Lizfe, •> a ^^^M'C^Jtf- J:. D 3 ~ 6 
kbp©DNAWf>t*^BLfco ^.X; K.^7^-pUC118 (SSifittUl) **JIK» 
i Bam HI T«U WiU:»DNA|ltiiii^fc„ DNA© 

JM109 -(SfiJ&ttS!) £JBSI«ifcUfc. ^TOSl^T^lf^yVlOOju'-g/inl*^ 

^3£&ft©£W L/cli?ci&«J©Mf::4inM p-~ h o7 x — ;WB&& CH00 
mM A/NaOH/< 7 7 7 - (pH6. 5) ^^trSCc^^ffi^. 3Q°CTlb&m&i% 
Lizo 7 *X7 t ?~-er%*±&%%LLtzW&~. p - - h- n 7 i / -;[/£jgSt LT 



WO 96/37603 



- 25 - 



PCT7JP96/01402 



tfv/U >100jug/ml£^frL^i&2.5ml«gU 37 < CT16«Flffl^«b-fco 
i^^SL/cffi^fl-ry •> >.2g/dlS^t°P»^- h U >7A10g/dl^^l00mM^ 
»"^-Ky>A/<y7r-.(pH5.0> 50 /z U 30"CT16l$lfflKlE£fTort:o 

hplc»wi:t5'- ->f y -> >R©&«*«tfi u iifeffitt^oiM 

'iWRLfco SMMEgStt** U ift©SH$7:tX7 7^~ ferity 

fcS.fr D N A ft M-*fffi-r 5 i M $ ti 5 W&U&fc 5 SCi £ jt . ' '■ 

HM8 */Ulf*? • NCI MB 10466&5E© 

7 T'# 6ftfc*;l/#* y ♦ NCIMBl0466gj#$H£7 *777^- 

f> U (Molecular Cloning 2nd edition (J. Sambrook, E. F. Fritsch an 

d T. Maniatis, Cold Spring Harbour Laboratoty Press, pi. 25 (1989) ) fCj; 
0 7°7Xi K£W»!U WASn/^DNAWfitOJB^^fo/io <C*>\ C©7°^ 
X i K£pMPI501£#« L/Co ftSLfcff ADN AWf>i-©ieiRR»*illlia*H 3 ii,T< 

f - -U- -7* /7 r-7 - -,/V % /- V h ~7 T ~7 _ ^7 HZ- JL 4# 3^ KB I 

flJRSSILLn dIIlt«!lR»3RE_c_oR I T§Jt) 2Kbp®A£ $ 

^@E^J©ft^©^46fC. d©l.2kbp©Bftt£ H i n dlll&ff E co R I T'^JKff 
t/cpUCH8!C^-S-L^7°7X = KDNA^alLto pMPI505<t^« L/cC®7'5 
X ~ FDNA^l^fti:J;!)i->x 'JhT'^ij JM109 C^fii£ (ft) SI) 
U Cn£l00//g/ml©7>h , 'v >J >£^trL^tgi&±ir7°l/-7M 
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pMPI505£<S?Tt£JiS'x U tT • n U JM109 (SfiitSS!) ©ITOftifJT 

&^(2n Taq DyeDeoxy Terminator Cycle Sequencing Kit (T7°7< Jr'r 
i #Mfc«) £ffl^> JryiS-boyfiitk (J- Mol. Biol. . 143. 161 (1980)) K 
-tfioTffo/;. ft£Lfc#-7"> • U -x-f • 7 u--A©£gSE?!J£E5!IS 

. *mmmm%^3 i^LKo -©r ^ j mwM^\cmmM%w%nrr i ;m 

5.BB?0©21#l©T5->8iai3^"&H!tfeL-t^fcfcJ6^ E7(l#-£ 3 (C^&ftST 
■77->8*iTOW KliaR»JC|!ft*$ti5l)©t-*^.6nfco ^ti«k*) 

jt^$nsfiicBMeK©T Wffl.mzmmmm^ 4 7$;«e 
ai* bfi^ns en ©#? a «24. 9* p >> h > t * to $ fltsm**' 

OSDS-PAGE ©fc*£ J: < Lfc. &±©&m&tf#®rtt£^fr7°:7 X 

££E?«k T i /$?I2?U&* rcoi>TR&©E#J<fc©tel^l!4Jfctt£ftort:o ffl 
^/cx-^-^-XJiEMB LM'SWI S S -PR0TT$>£o tOi*, Sfi 

7 * 7.7 7 9 —Vjtfc? (Thaller, M. C. et. al. Microbiology , 140, 1341 
(1994)) Tli. 54#g©Grt<A^ 72#@©G#A, 276#§©T#G, 378SS© 
T#C, 420#B©GA<T\ 525#B©C#G, 529#B©C#T\ 531#i©Grt< 

Lfc 0 -tUt>^>, E^E*J#^4l=^$ftS7r/KE*Jfr&ttSgaSI£:3 
- K-TSae^ • NCI IB 10466©&tt7*X7 7^ — fef 
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P MPI505£^->i 'J t7 • =»U JM mizUnZ-frtzmi, AJ13143<t-^^ 

StU SK#-^FERM BP-5422#tt4£tlT^5o 
^HftflH9 ^Uff^v • *)\<iJ- NCIMB 10466 flSEOlfett? ^X7 r tf 

jitt«8.icT*fHLfcx^x U t.T • 3 'J JMi09/pMPI505*T > hTJ/.U >100 
©100mM#»#'J*AAy7r- CpH7. 0) U 4 ^T*20#Rg>g^Mg£ 

tz D . 

Ufcxj/x'J'tT • 3 y JMiOB&tft-rt'tf*-? • »£#«kf)HSLfc* 

ft«g^ffittW*^to x^'i tTO'J JM109/'pMPI505Ji*^ 

a, > -^r ^Ac- tR I — r- 1 , -7 — U -X.< -^X A- -In 





*SME£i£tt(units/ing) 


5 • ^Jl/tf— NCIKB10466 
lyx'JhTo y JM109/pUC118 
xy z 'Jh7-3iJ JM109/pMPI505 


.0. 008 
1.250 
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mmmi o ^^n*? ncimb iom&&<DWt&7*7.7T9—v 

m.&^-uftffi&m^tzj y •> >fr g> 5 ' - ^ y -> >Efeg>&g 

fcfp»K"f:> U 7 A12g/dl&tM > U > 6g/dl£.100mMfti^ h U AA'» 
- (pH4.0) irjgHLN -n^±iecDx->x >J t7 • => U JM109/pMPI505©TO 
*«i»B*fia"C100mg/dlitt5 ,fc-?«flnU pH£4. 0K«# WE2&<'t>* 30^ 
T6«*K£lS*fi-^ «l$f|S!K£jSfcOrt:5' - 4 J i/ >H©**jW5£ Lit. <£*>\ 

<h -f y ■ <> > a> ' & © 5 ' - 4 y -> > f c *> i vx « v «fc < r$ 

5' -4 y , »iofi'fia'SWi6bnt 0 

^;y>f£MlSi:fe^t!l i:i$ct < S^flST 5 ' - -f y -> > 8&*<£. 

i*^5S-*- z I -As ! itpfr! +- i; ' _ ^ / -V s /S5feiS-CSfeJ)i-7 j- "7 -7 -»/&£<c-fri 
w lii ? wo fJ / w w \ / «*. /v i-tX i-i- ^ .j ' > ^ / ^ *- wrT - /v 

-^>^Lfc ; e;U^7 • NCIMB 10466S*B8tt7*X7r^— tfitfe 

^ KMUT50 0. MUT5 1 0/5: CJ E HUT520 £ * ft -?ft L it 

mmtLx^mmsvmmLtzy°yxi kpmpisos ing. y^^^-tLxu 
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y*DNA#y/5~tf c%mm±m 2.5.3.-? h ^ciatp> cictp, ddp, drrp& 

(PH8.3) lOOMKMU 94°C£3im\ 551C&2 2K 72*C£ 3 #©1M 

oom (%m&ttm) zm^xft^tzo tYcsatc. iiiu^x; kdna p 

MPI505 lng, /7'f7-i UTM137 P 5-rv-M4 (^jB5ttt2K) tMUT500^U 

^ ? n x t° > # 7 as-400 ( 7 r ) t^T ^iti© K J; «9 fit 
JL^ 7°^v-£|i£*L^o 

-en^'n©P CRSMI #l£dATP, dClP, dGTP > dTTP&200;t*M r i&*b*7 l)'7 
A SOmMS^-fkT^^^^A 1. 5mM£-g-fci00inM h 'J X-SMfi (pK8.3) 

5#&2£ L^a ZtlK? v ^.DNA^ V / 5— #2. 5-3.^ 

•y>£fe&nUT72^T'3#§j££ms ^xo ~#it£5g/&$i**: 0 C© 
RMtwM.13-7°5-r-7-R V^^M13y7-fv-M4^-2. 5/zmol£» LT. 94T 
£30S\ 55°C£ 2 # N 72^^3^©-9--Y ^yI/^10!l]^f9ii-rP CRMCS^^ofco 

2 ®@©P C R&lS ©£M£Hj_Jld Hit E_c_oR I T'OT*&7 x y 
^on^AJiaiU x^y-;l/«t^o d©DNAgfijt£ H i n dlll&O'E 
c_o R I T^©f L^pUC118(CM^L> *#£>ft^7°7Xi FDNA^fflt^SC 
i^vx'JkTo »J JK109 £J&5Mc«l Lfc„ £ft£lOO0g/ml© 

BtfjO^StfB&SttT^S:: t&mWLtZo ^SE^lJO^iiTaq DyeDeoxy T 
erminator Cycle Sequencing Kit (T7°7^ K^<-f^"^ i t) M±W ^rffld^ 
>if-t>(DUm (J. Mol. Biol., 143. 161 (1980)) lZW~,Tff -?tz a Z<D&? 
lcLTJSR«iSe5f©72#i©^'J (GGT) ^7X/N7^>iiI (G*AT) 

Mi LTpMPI505, -fyJ^-t LTHLT500 tMUT520^ <J =f? ? 
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K*ffll^T^t»©»^ir«t»3. JiJSBS6»0151Sl©'f Vn^->>SI (ATC) 
#X (A*CC) JCfi»LfclE^S!7*X7r^-4f*3- K1"5g& 

aafe^ifpjsfcLfco. c©a*site^*'grtf7*7Xi K*pnpi52o.<>:**Lfc 0 

$ LTpMPI510s 7°5-f LTKUT500i:MUT520^ V =f 7 * U*? K 

*ffl^TKfi|©l»^CJ:^x JS3»SaH'©72#I©/U (GGT) #7X^° 

74 ; >iai (c*at) tc; i5i#a©-r vn^y>ai cato ^xi/t->ii 

(A*CC) CttifcLfc£JIS:7*X7T*-H?*:3- Kt5«liaa^ft«L 

->i «J h7 • 3'J JM109/pMPI51(h x->x >J tT • 3 U JM109/pMPI520x x<> 
i)Jt7« 3 'J JK109/pMPI530SW^S^tt7^X7r^-Hfiife^^tr7 B 
77; FtlAI/fcX'>x'J t7 -a 'J. jM109/pMPI505*"T>lf'>U'>10O^g/ 
ml&tfl PTG iiM*#ifLigrtfe50mHC&ilU 37°CT'16^TO#Lfcc ^* 

0mM«»*'J (pH7. 0) 4 "CT^OOTjg^MS^m^ 

»£g*>J:a c g£JIS!Sfctt7 *X7 r ^— ifOSIilxzxyuSPTk^lSISttR^jSft 

^^-rtit>{fiTLT(.^*<x *Sftxxx;Hn*»»Stt©^A<iST©effi^# 
<U *©££. ^MKtt7*X7r^— e©«f»x^-ryl/]!ni*d»Slt/Ji»e 
*fc&«£©JfcMJf £Slfett7 * X7 r * — IfKJfc^Tffi < ti oTlt.. 
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8 













■gftt (units/mg) 


(units/mg) 




PMPI505 


5.91 


0.625 


9.45 (100) 


PMPI510 .-' 


0.59 


' 0.090 


6.55 ( 69) 


PMPI520 


2.24 


0. 583 


3. 84 ( 40) 


PMPI530 


1.07 


0.318 


3.36 ( 35) 



• 3 U JM109/ PMPI510, xi/i' ij tT • 3 U JM109/pMPI520x x-> x 'J t7- 
n >J JM109/ / pMPI530&WfeM^tt7*X7r^-^itfE^^-g-ti^7Z= K£ 
#A tfci->iU tT • 3'J JM109/pMPI505£T>h°->'J >lQ0/zg/ml&tM P 

t g 1 mft&stsLigmmizmm u wcvimr^m Ltz 0 

h'jV-k^g/dl&tM/ ->>6g/dl^l00mM^®?-^ h U ^ U/<y 7 y 
- (pH4.0) digfPU Ctl(I±fa©tg#T#/cx-> i 'j hT • 3iJ»jl# 
£i|£MftMT100mg/dl£^&ct9K^l)0U pH£4. Mzmft t> » 30°C 

1^5^, mmts' j '>>m®m&. (mg/di) mn'<t%.fcnm (to 

S/iHJlfcR^{i^->i 'J h T • 3'J (Escherichia coli) JH109/pMPI505^ US 
feHft^iix->x U hT • =J U (Escherichia coli) JM109/pMPI510> 
iixv/i 'J hT • =J U (Escherichia coli) JM109/pMPI520. a&lH^IIixy 
x U hT • 3 ij (Escherichia coli) JM109/pMPI530©& B#£teJ8 L/c^OK 

©fl-SSffijW&TLTfctK *©&*i: LT 5' - ^ y ->>§£©»& tfMl: 
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H£«fe-?«f£tti •> x U t X • 3 U JM109/pMPI530^S fei^ 5 ' -^/v >^ 

;.' ia>^a^fc^M7»i/t->.K-5''-«ixxf^i 

* X 7 r * — # Aft4**tf 7*5 X S F*«ALfcxi/ x U h 7 

• 3>J JM109/ pMPI530^T> h°-> 'J I/100/z g/ml&tf I P T G lmM£-^trLigi&5 

0BHittau-37t'"ri6i^ra«f4iufc._ ■ 

t°o^^-.h 'J QM2g/dl&amWl&&#t.LT'( J > 7'J 
^>Xli->^i?>6g/dl^l00niMTO^- h 'J 7A/<«/7 r- (pH4.5) C»H U 
cn{C±I£©a^^j^m^SST'100mg/dl<t/fSck9(rgiinL. pH£4.0fCiit 
#Ltt*<&; 30^-C22«FllISl5**fc. ^«U/;7^U*-> K- 5' -81x7 
f7U©**£ 9 Lfc* tt*>\ ^JKLfc7^ U^f- Kii7? l/*-> F- 5' - 
MMx-Xt-JMDZ-V? ? L/7h-> K- 2' -Mxxx^&tf? ? u^--> K- 3' 



9 



7 ? UtT-v K 




£M (g/dl) 


1 ✓ V V 


5' --tV->>Sf 


tn m 

X V* V X 




5' -^r-;i/» 


6.72 


7 "J 5? > 


5 ' - 7 ij s;;Uft 


11.90 




5' 5^1/8 


7. 82 



mmmi 4 ^^xx^;ui!iD7k^^^@Tgyiga7^x7 7^--{fjife ; f 
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• 3tJ JM109/pMPI530£> 7>h°->U >100ju g/ml&O' I P T G 1 ■M^trL^f 

V-7A (jS n a D £ : #U=f>P, ¥ftffl<b.^ (80 $¥n a o) . 7i-^i^tF 'J 
$AXIi#;V'<5;W!*»S>*' h U *vM0g/dl#B«^ h WA'<7 7r- (pH4. 
5) cnc±C©«fr*«*ilM*T100mg/dlttt*«k9i='*JnL/N 
pH*4:0ICiltl*Ltt^630 i C"r22l*IHISl6*"a:^. &JS6Lfc5' f 



10 





£filc5' (g/dl) 


>y#y»s*- ku^a 


8.93 


■ #y b 'J ^A 


11.45 




9.62 




9. 89 



XyiiJh7'7'7»/^X JCM 1650©ffilfflSaffitB^*Mi!ff^L/c^7 3 i-X-7 
Prosequencer 6625 ( 5 'J S?i >//<^**-f-*t«) *flH>TN*«B©7 5 

(2) g£&7 tX7 7 9— tf£=i- KfSSfeT-BfrJtoMJfil 
xyjijt?' 7*7 -y JCM 1650®i§Siiti^ XI i Murray and Thomson® /j ?£ 
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(Nucl. Acid Res., 4321. 8 (1980)) izm^ &fettD N A%mm L/C Z.tl& 
S a u 3 A I Lti'&. •> a ^E^@Bii^^{-=k 0 3~6Kbp©DN 

ABfrJt*#jBLfc. 7*7*": K^<^ ^— pUC118.CSiS5S*t«i> ^ Bam H I 
KU «U^»Lfc»!.fe#D'NA.»f>T'ia*!r*"a:fco D N A ©ggf (* D N A 7 -<f 
y-->B>*y h (Mifttf:*!) ^^n^^l^Tfifo^o 
»&tlfcD'NAffi'frte*ffl^T*^»c'j:*)x>'xU kT • nU JM109 (^jS^tt 
SI) *J^KfilftLfc.--BK<E*#*T>tf-'>y >100.jtig/il*'S'trL*^**±lw 
>y[,T&.&iSit> rnGfrJ-j 7*7 'J 

'J^S<Elft i *©4.'WLfc*^lfi©^®J-4Bll p-- hP7x-;I/g|^S:t>'1.00 
mil ^/N aO : HA./7 7 - (pH6.5) . £-&fcEJ6«*ffi^> 30*CT15#ffS#ig 

t°i/'J > 100// g/ml^-g-trL^^.SmlC^aLs 37^C1?16«FIB'**Lfco 
^^*«Lfc»(*JC'f y i/>2g/dlSO c tfo«!|»^- h- 'J OAlOg/dl^-tfrlOOrfi^ 

iti^A/<y7 7- (pH5. o) wui&mmL, m°c \mfflRm&'nitz 0 h 
p l c#*r kt 5 ' - -r y -> >»o^j5Jc*«iai u s$"&e*"2gi££f-*offi**£ii 

•gflHMl 6 -x-z^ij bT - 7*7 -ygx JCM 1650ft3fea*fe7*X7T?— tf 

at<g^f(PiagEg»j<pftg . 

^3&#1 I 5 Tf#£ti:'rx-> x U hT • 7*7 -y ^ JL JCM ioSOS^Igt* 7 # X7 
r £ — tfite^S-trD N A»fJt£«'frf S ifffi^n^lWffl 1 ^ck 0 
T;l^ U ?g{i?im:'3 7 0 7 7s = K£WKU #A3ttfcD N A Iff "tO»#f*ff^ 
fc 0 :07°7X - K*pEP1301ifSr«Lfco Lfcft A*ft/cD N AB3f"t©*yfB 
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£ h d * 7" * □ - - > ? K «fc 0 Bfctt 7 * X 7 7 * - -eMUTffim&Mfe L 
m> SIEBBHS C l.a U Bam H I «9 Hi $ ft-52. 4kbp©*£ 3 ffl*r)i- 

^©fc&fctl^fr £ej_S_ I REf B a m H I T'^J®f L/cpBluescript KS (+) (X 
h5-ri?->tt») IZM&bfc-fyXi KDNA^iiW;„ pEP1305i^Lfc 
C©7°vZi .KpNA^I^TfffeCi^xfx'J t7-3'J JM109 (SiljfcM) 
Cft£7>h°-> U > 100 ^g/ml£-§-frL^±£J&_bf; 7° tM > 

>l. mMm&fc*mho 

pEPI.305.*«Wr5i ^ x'itToiJ. JM109 (SSiiSl) ©JBKlSlftttJ: «9 T. 
^^UMi*ic<J;.l9 7°5X $ K£WSL, £«E*iJ©ifeJ££fT-b;fco ftS'Lfc^ 
-7°> • <J -fM >^ • 7 U-AO*saU^&E?0£E3Wt 9 fc^Lfc. d© 

zv>TU mwM + c»*#^© n t $ y ^@e?u t a-r £ *<# 

SL/Co *ilSg^ON^jjB{±E5»J^Ey"JS-^l 0 ©E?y©i9#g©P-f -> >K 
E^JT&^K 1 f ^-7t-^>M^t>18#g©T5->MtT'©^7 = f- K 

itMrnte^m^ztiz $>(d t>ntz 0 zti£ ^ffi^*ft5#cM6R©T $ 
sii25. i+ o f;i h > tm ft $ *u if mmm sds-page ©*sm i «t < -a 

S^/TtCt^bW-^> • U— r'T 7l/-A(i@fllJ©i?147^-X7r 

-ffc*>^ EaiS#^l 1 fcj^&ftST i yaE#J^&tt*^SI*3- 
Sit-EW, xyxijb7-y7»^x JCM 1650©»tt7*X7r^— ^ae^ 

&SE?ik 7 i yKEJU^* ^^TSEftlCE^JiOtBlRlttibR^fT^fco JB 

L^f-^^-Xj+EMB LMSW I S S - PROTtiS, ^©*sl!, EE 
JiJM-t 8 J" /Tx $ ft 5 ^fi M&c>'x ft€ 3 - Kf 5 D N A (i«^T« 5 C £ 



WO 96/37603 



- 36 - 



PCT/JP96/01402 



fi7°n tfx>->T • 7fa7;l/f^ (Providencia stuartii) ©|!t7>X7r 
9—&tn.-4%-* OtW^7'- *;l/77*\x, (Morganella morganii) .©$? 

tt7*X7 r V— tf£77. 1%. Uvl/** 5 • f- 1 A y *7 A (Salmonella typhimu , 
rium) 0ift7*X7rf- If £44. 3%©Mtfe£* Ltfio. 

£*>\ pEPI305£x->* U tT • 3 U JM 109-C#fif$*fc*tt> AJ13144£^£ 
StU ¥^8^2^23B#TXg^fe^X^X||MW^ (»«* 3 '0 

mmmil xyx'JI:7-77^x JCM 1650 toatt7tX7 7^- if 

mmm l 6 x U t T • =J.y JM109/pEP1305£T> t°-> y >1D0 

jug/mlSCM P TG lmM£-2-tfL^J&50ml£jgaU 37^-^161^13^ Lfco M 

©100mM^i?77 'J -7AA-y 7r- (pH7. 0) KfflSSS U 4 f CT20#H|jg : &flMn ! g£ 

ifl £.+1 J-fat&mBtnkhlV.lfcfrimifa&ZI&.liiikX. ~f =, ~7 ~ l^nRlnocrrint ( L\ -75-1=1 

I \] -1 m / *— T^tr HHU /Jti J W M-» TIA /p»f PC*. TM 'LP' 1 1—1 l-L. C_ "\ ' S * > 1 p*/J.uvwui \ ' y ^ t*—J. 

8CiSlSj!Hfci'>x'J tT • =3 U JM109&O c x«/x U tT • 7*5 -y ;?x^£ 
*J:!3lBSL3ttei|ffl^ffi«**fJS«!:LTffll^Lfce'm*^l l{C^L/c 0 xy 
x »J tT ■ 3 'J JM109/pBluescript KS ( + ) Ttt*IMEgfiffii&ffi$ft-3\ x 
vx 'J tT • 7*5 >y;?x^£&T*>$$M£&Si£kMft;&^*:o — ?5\ Xy x 'j t 
7-3iJ JM109/pEPI305(ix->x y tT - 7*5 -y ^xSP^t*irJt^TJtSttTl 
20te£B^#&te£Stt£^UT:fc*K C©^m^t.^AL/cDNA»fi : |-^x-> 

x y t t • 3 y (rfco^T^tt7 * X7 7 ^--c^h&^lti^* - £*<^$ti^ 0 
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1 1 



■m 


#»IE£J£tt(units/ing) 


Xyx'JtT' 7*7 JCM1650 ; 

x'-> x 'J b7 • 3 U JM109/pBluescript KS(0 

x £/ x 'J b 7 • =i U ■ JM109/pEPI305 


0. 002 

-. yauHr 

0.264 



^j&0!ll8 Xyx'JhT-^^x JCM 1650 ^g)ltt7iX7 7^-K 
«fc^%&£fc£ffit>fc^ 7 v >fr £ 5 ' - ■< J is>mv>£M 

\£vM&j- h »J 7A12g/dl&£M y 6 g/dl£l00mMffc$?-?- K'J 7 
r- (PH4.0) jcglfU :ni:±E©x->x'Jt7 - 3'J JM109/pEPI305©^ 
#*«*»(*:MT200«g'/dlttt*i^iri8S3[inU :> pH£4. OKStJI U.£#£s 35^ 

SdfcfH 1 7S.O' 1 8 K^Lfc«fc "5 iCX->x U t7 • 7*5 y ^XEl35fc®?ix7 * X 

<MBfr^T5' --r y v>^^4e5cW!t-r^o l^u suits' --ry->> 
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L/C, ^Ct'^li 1 5 i:t^O-^>^Uxyi U tT • 7"7 >y^ifi» 

Lmm®&K®&&z?fi - i t itz 9 

* ^ h&ICTSE^BE^Jg^ 12,1 '3 1 4 K^-T* D 7 ? U*f- KMU 
T300> MUT310&miUT320£^ft^£$Lfco 

HSi LT^MflJ 1 6 TiSlfcy7 7 ; FpEPI305 1 ng> 7°5>f -?-t UX 
M137°5'l'-7-RV SO'MUT310^U =f? ? K#2.5,t/iiiol#. 

TJ9 •y/'DNAl'J^ y—M (^jliitfl!) 2. 5^.- y b £dATP. dCTP, dGTP. d 
TTP&200 a Ms 'J «7 A 50mMSO'^bv /*>"7 ^ 1. SmM^frlOOmM |> U. 

X-ikmMffi& (pH8.3) lOO^lKfe&tlU 94°C£30*!\ 55 < C<£-2^. 72^ 3 # 

? ;U£25®i^ «9 &t P C Rfil£**T o P C RgjfctelJ-- v;M»--f ? 5 
-PJ2000IS! (^MttS!.) ^ffl^Tft^/Co ttzSiiZ* mmtbXZf^Xi KpE 
PI305 lng, y^-Tv-t LTM13y7-rv-M3 (£M&$D &t>'MUT300;t V 

^ PXt°>^77AS-400 (7 7 ;t/^->Ttt^) ^rffl^T^Vt/itiiCcfc ?3*jf 

^n-?tl©P CRSlSIl ^l^dATP, dCTP, dGTP, dTTP&200^M, mtil V ^ 
Ls 50mM&t>'i^fc-7y''*->'7A 1. SmM^r-g-trlOOmM h U X-^^®^ (pH8. 3) 9 
S^iJC&sftlU 84 °CT'l 60^fa*^7T37°CST'^*fl L /c^-, 37°CT15 

^2gL^rD-^<&^$-frrCo Z.tiK? y^DNAfJj > 7— t?2. 5^-- 

H£fistaLT72^T'3#£l££m^ ^^oZl^il^^^^^^o ^1^ ::©£j£ 
^iCM137°7'1'-7-R V£tfM137°^ -?-M3£-2.5jU oiol^St] LT, 94°C£3 
0£J\ %$°C*2ft s 72 , C*3^©i7--r^^l0iaa*9ii-rP CRSJ^^^To/c 0 

2@I©P CR£l£®£i£$£CJ_a I t B am H I T'W7x;-^/^ 
n D^;bAffl£ti L> x^y-;«L/:, :ODN AS/tK"^ CJ_a_ I iB_ajmH 

I X*®m LfcpBluescript KS ( + ) !C&#U ?#£ftrc7°7 7^ F'DNA££K> 
TfSCi^xyx'JhT- n'j JM109 (SIS) £J&W£&L*:o zftZIO 
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?T^% SW(Pta»*<lH^Sti , ri>5^t*iSBUfc. ^©.fc-JfcL-CJfcttSeK . 
©74SgO^U ->>HS (GGG) frT^v^yW&M (CA'T) 

K£pEPI310£#£Lfco' 
HS!£UTpEPI305n 7^v- 1 UTMUT300£MUT320;t V =f 7 ^ U*f-K*ffl 
'^TPI*©*ft»=i *) . J«3»5eK©153#l©'f-V 5/>ft* CATC) #X U 
(A*CC) ClSllfcfW7^7r^- tf£n- K-rsSHMfe" 
f-fcfftSLfco C©^JIMfc^£^fr7*7Xi K£pEPI320£$r£Lfc. ££>tc 
»ai LTpEPI31(k 7°5-f v - £ LTMUT300i:Ml]T320^- U 3'? ? K#JB ^ 

TH«Oftfti:J:'^ JS£*Se»©7fllB©^U'>>»* (GGG) .*57^°^^r> 
ikaS (G*A*T) 153#i©"-f VP.>f (ATC.) (A*C 

®^IIief^ttj^7X; K£pEPI330£lSf>& 

>>iijb7-3'J JM109/ pEPI3i(h xy x ijh7-3ij jMl09/'pEPI320. -X>> 
x U t7 • 3 ij JMl09/pEPI330S:OT4:SM-7*X7 r^-«e^^r^ii-7° 
7X; K^ALfcx^i'JtToy JMl09/pEPI305£7 > k°> >J >100 fig/ 

■is# i ptg 1 L**so«i»::*au yi°ceim®mmvtz 0 

mfri>M<bftmz£IOMW ; $:n#>, £g:&&zKTl[I]&&l-/Co i#£5mi©io 
OaM«tS*U 7^77 7 - (pH7.0) fcMU 4 ^T'20#M^MS£m> 

ifflJEU •»&*©'"&© tJfcttLfc. 

^£M&<fctf^#IMf47*X7 r ^— Jf©«?Ki^-r-'Hin7K^J»fllttSU : «l| 
i^ffitt^Klt^^il 2K^-r. g«»147*^7r^— trii. if 
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56-1 2 













(units/mg) 


(units/mg) 


(*l*Mt) 


pEPI.305 


2.38 


0.132 


18.03 (100) 


PEPI310 


0.26 


0.019 


13.68 ( 76) 


PEPI320 


0.88 


0. 123 


7.15 (39) 


PEPI330 


. 0.42 


0.070 


6.00 ( 33) ■ 



■ n ij JM109/ pEPI310. xi/i U hTo'J JM109/pEPI320. iyi'JtT- 
3'J JM109/WI330&tfS£SMfe-7*X7T 9 — 1?1G^^7'7X $ K£ 
^ALfc^->i 'Jt7-3'J JM109/pEP1305£T> t"->U >100 ug/ml&tf I P 
TG lmM£-grtrLi£ift50nilJCMU 37°CTi63f ® W Lfc„ 

h°n^^- h '■) >7-A12g/di;RtM ^ > > 6 g/dl£fi=$?:*- h 'J ^ A/<-y 77- 

(pH4. 0) KiggfU Ctl!I_hia^«-c1f/cx>'x HTO U 
*SttM^200ig/dl£fc5«fc5KffiJ!inU- pH£4. 0K$HfLtt#£, 35iCT32B# 

H*** 8*414 5' -4V (mg/dl) * N tt*4(4£$l$lli] (h) £\ 

tfcHai6R^(ix->x U k7-3'J (Escherichia coli) JM109/pEPI305. US 
J6 = ft^(ix->i 'J tT • 3 "J (Escherichia coli) JM109/pEPI 310. 
ttxxi 'J tT • n'J (Escherichia coli) JM109/pEPI320s e&^Eft^lixy 
x'Jh7-3'J (Escherichia coli) JM109/pEPI330©£Kft£fl£JB Lfc$£©K 
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^iri±l^o 7 4#g©^'y i/v^ssoM 5 3#B©-rvp/f ->>»**<*n 

U*-> K- 5'. -^ixxr^O^i 

oij JM109/pEPI330£T>b°v><J ^lOO^g/ml&tf I P TG laMfc-gtrLifiF* 
50di1{C^«U. 37^T16l$IH!i&*-Lrt:. 

enj»»t h 'J 7A12g/dlSCf*iaS*«:<!: tX-f > >>> /7/->>, 7 U 
■5?>Xli'>f-5?>6g/dl*100BMftll^-hU7A/<y.7r- (pH4.5) KfcjBU. . 

cn(C_hl£©ffi#:^M®MST200mg/dli4^ J;9i:iftlb^ pH£4.0fC*t 

x;b©i^g 1 3 [r^ Lfc„ ttfc, Ml/:?^ U*f- K(i2 ? K- 5 ' 
-IliXfMjK'/ ^ vir-y K- 2 ' -#fiS?.x.X7-;l',&u ; > y U^"-> K- 3 
' - $ gg i x -f ;U © 111 £ Si £ < I?, #> <s> ti ^ o /- o 



1 3 



7 ? l/*-> K 




(g/dl) 


^ y > 


5/ -fy 


7. 45 




5' -/T-;Hfc 


4. 77 


7 'J > 


5' -u U S?;Hfe 


8.93 




5' ->>f-^;i/» 


6. 60 
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• 3 "J JM109/pEP1330*T>tf>>-y >100# g/ilW I P T G ldL&fbLlfiito 

<< Jvy 6 g/dl&tf J*B#4(*<!: -LT h U # U HJ «7 A v # y j^^^- h 
U -7 A (jSn p n £ : #y =f>P* Wffltt^ (**) > ?x^l^ F U 

|> AXIt*^< 5 MfifkVi" V U >7 A12g/dl£10QmMBfc$?:>- h y./7 AXy 7 r - 
(pH4.0) IC*g«?U CiniC±E©«#*«j»«#**T200mg/dltyi4«fc-5*C 
*ftlU pH£4.0{ri£8LW£. 35^^32^50$ -tir^o *feJiR L.fc 5 ' —TV 

"4 5' -^y -*fco 



*i 4 





£$5' 


--f y ->>$? (g/dl) 






5.96 


# u b y -7 a 




8.84 


y i — ./l/HFSSt "-•'7 r 7 V 




i on 
t. uu 


tuw<l)\4R8tyir \- y ?A 




7.73 


3 7 p nh"x>->T 







@E?iJ (EMBL Accession number X64820) ^SJC, * X 7 r 9 --HMtt 

P C RJS^y n*? ? l/^f- K7°7^v-PRPl£OTRP2££i£L^ 0 
7*oh"f>y7 • ^T/'l/r-f ATCC 29851© tg%M#& <s> x Murry and Tho 
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mpson©7j)& (Nucl. Acid Res., 4321. 8. (1980)) l^l^fefDN A&MM L 
tz 0 iSiUTCOWDNA 0. lng. 7°^ << £ LTPRP1£0'PRP2:* U =? 
Utff; K#2.5//mol&cm* «y?DNAtf 'J (SfiiStt») 2.5a- 
h£dATP. dCTP. dCTP> dTTP#200 //M. Jgfl:* U -7 A50mM&tf^fcv;?* •>£ 
Al. 5mM^-g-.trlOOmM h U CpH8. 3) 100 limtia U 94'££30&\ 

55°C£2:5K 72'C£3#©1M;7;l'£30M*)i£-f P CRKl5£*Tofco 'Sit* 
£ T #D _ xS ^ic & U ifiPS * ftfcft 1 kbp© D N A Wrtf £ *><*^- 
(MJtttJB) .tffl^flffllRUfco C CDitfe^JfrH'^ B_ajn H I B_a 
■mHI^BfUfcpUCllBJwte^Lfco C ©7°5 X =L K£pPRP100£tfr& Lfc. 
pPRP1004i»AL"fci*>x U t7 • 3 U JM109/pPRPl00©*f»i^f'/Win7K»l¥ 

xyjijtT- aij JM109/PPRP100J; .•3T-rt'*-USfS&i:«k*)^ , 7^ 5 K.&fH 

Hirfeffi] 2 4 x > f o / N ' 9 9 ~ • 7 ° ^ ^ - / '^' 7 >' x ~ ' ^" ^ /7 "i' ^ 7 

x>t-d^<^^ — jxnr^ iFO I20l(k ? U7'->X7 • >-r -i n 5 
IFO UMSRtf-t^^T ' 7-f*-'J7 IAM l3540©i$#S^^t>Murry and Thomp 
son©75& (Nucl. Acid Res., 432 1. 8, (1980)) Kftl^ -etl-eftO&fettDN 
A*fMKLfc„ o^t's HSS0J7 (2) t^©^!-^ &20. 000tt©x-> 
J ijh7oiJ JM109©^3f&&ft£^£&feM^^^ 7 '^ 
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tz 0 z nbOi»feMi«tifn©ittfi*oitt7 *X7 7 t-vrnttz 

x.yfo/<??-'T^n?*Z IFO 12010&5fc©$^7 t X7 7 ^ --tfilft 
<?£#W"f 5<t#££*l5x-;/x >J t7 • =r U JM109?£Sfte&ft© 1 <5 T)l 
tf U **jfep.«k <9 7° 5 X $ K&Mfi Ln* WAtStitzDN AmK<DMVT%ff o fee 

IFO 12010S*©#ADNA»f>i-©«!|R**Jll!g|*H9K^-ro 

U-7** n y f <0 » H&7 * X -j- r -9 — tfitfc? S«'£IR3£ Ut^, 

a 'CUP S a 1 I - K p n I Bfft& S a 1 I R[f K p n I T?^0©r LfcpUC118{C^ 
^tfc7*7^; KDNA*«MSLfc. C®^^; K*pENP110£*fr£ Lfc e 

PHH^.^I/7*'>X7..r7>f^37 IFO 14939fi#©lHSl:7*X7 

^iHK^Bf^^ffW-rSt^&nSxS/x >Jt7-3 iJ JM109J&fffi&tt® 1 

#«fc!>y;l/#ygSa:fc<J:!J7 , 7X $ K£W«U 'i¥A$nfcDNABf^O»#f 
Zft-oiZo COyvXJ K*pKLP100£ffr£Ufco l^7"-/x 7 • 7°5 > 

f^7 IFO 14939S*©Jf ADNA»f>|:0*JIS»*ift@«-il 1 0 iC^to 

;iijki^^ k p n i tnmmm E c o r i-c^*){u$n52.2kbp©»fit i t , fc^int 

7 + X7 7 ^ — -ifmig^^-aS *i5 ■- i^.^.^^tlfco ^ I T^ISSE:?!]©?*^® 
fctotCCCD Kp n I - Eco R I BrJt& Kp n I iE_c_oR I T'W L/cpUCl 18 
irfitU^X; FDNA^liLfco :®7°7X; K£pKLP110<hifc£ Lfc 

-t7f7-7-f^'J7 1AM 13540fi*©l£tt7*X7 
fr^Mt^i^^n§xy x 'J t7 • 3»J JM1097£5?3£&ft©lfclU<3 7;U 
*y»«i*£J:e>7 , 7 3U K£W«U #A$tlfc'DNA»r>i-©»«f*fTr9fc. 
:<D7°7X; K£pSEP100£tfr£Lfco ft^lfct7f7- 7^'J7 I AH 1354 
06*©#ADNA»f>t©iS!IE»*itliBI*Bll 1 IwTs-To 

1f7*7n-^>^!:J:'9, it7tX7 7 ^ — tfilfc^^^^K^ Lfc&IL 
S!lK^3fiH_i_nclIIir5I0 ffl$*l51.4kbp©8rJt ^ !C$^fe7 * X 7 r * ~ 
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IH8fJt£ H i n dIIIt:-^irLfepUC118(r^^L/c^5X i KDNA^iiLfc, 
CI ©7*5 X i K*pSEP1104:4r* Ltz 0 

pENPHO, pKLP110K^pSEP110**tl^tl*AL.fcii>x 0 tT • n'J JM109/ 
pENPlKk x->i'j t7 • 3'J JM109/pifLP110SU c x.v x 'J h7 • 3 ij JM109/pS 
EP110ffl^l!te«lttJ:OT^U-»Si5feC«k»)'etl'etl©^'5Xi K^SHJU H 
»«8©2f&fCf£^ #AWtf©toE#J©ife3£&fTofc. fc£L^*ft*-'ft© 

- '7x0^7 IFO ' 12010**© *>©£E^JSEai#^l ^ b7'->X7 

• Tv^t^ 37 IFO 14939£#©&©£E?lJSE3Wf 2 1 *LTH?5f- 

I AM l3540S#©k©*EBISE?!l#-3 2 SIC^Lfco- # 

* ©J££ & *l S 7 S> Bfc&?U&E?ll&E?l]#4 2 0 „ 2 2, 2 4 (Ca* L?t 0 # D 

ctit.©^-7 p > • y -t^-t • 7 u-Aijgfifflitt7*x77 ^— eitfe 

Otf-^-^-XliEMBLSS>"SW] SS-PR0TT**S o €©£&*. 12 

mm.w.n^ 19, 21^23 fc^^nsiftfE^ji^-rnfciffs^iafE^T* 

SCiA^JBJLfco £tz* x>fo/<^--7xnf^x IFO i2010£*®ii 
^jz.v,-e— 1 k'-j- z >e tin fig 1+0,1 0/bh a I;"/.'/t4 . -f^ '/t , irn i./tnonrh it: 

©itfci 1 /^- K-rS«eSHi248«> -t?5^7 - 7^'J7 I AM 13540S*©it 

c:n6©»E^j«fci3^2S$ns®e9©T$yiiEyij*^iiW8Tit 

SLtt^v • =e)Vff- NCI MB 10466. 1 6T?IIl/fcxj/ x 'J t7 

• 7'5-y^x. JCM 1650&tfBEfc]© 7°o tr>i/7 • X 7^7^-7^ (EMBl Acce 
ssion number X64820) ©S?&7 * X7 - *~ tf©Huffite£6&©7 S 7 SE^Ji: 
&K7 i y ^©-X^glETii 1 2!:f;Lr- 0 H^T-T^TOT i /g?E?iJ(I*i 
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nu.#tizmmm<n< . i3oi@©t s yaas^-r^TOT = smmmK&^T 

Hife#iJ2 5 .yp-ef >->7,'Xf 3 7;l/f^ x.>7-ti'<9 9- • 

itfe^©3S%{Ci:5g&©3lfli 

gjfcftl 2 3 ICT«Sfi Ltz^is * U t T • 3 U JM109/pPRP100> -gjfiftl 2 4 ICT 
tt£ LfcJi •> x U h T • 3 ij JM109/pENPll(k i->i 'Jb7 • 3 U JM109/pKLPl 
10SWJi'>.x y tT • 3'J JM109/pSEP110^T>t°xU >100,ug/mlWI PTG 
l«M*^t?L«f«i50inlK:ftaU 3rCT?16B#H£#L;fco S^F«*^&ai'i>»)SlK 
J:t>Ste£^Sa6> ^S^JStKT 1 EiSfe* Lfco 5 ml©100mM#pg£# >J 7 

77r- (pH7. o) i:is Lx 4 tx-zo^igf sii^ir^isito tmmz 
m±fttcmmMMfom®mmn®ft&&, 7 , nhT>->7-7f i 7^f< a 

tpp onoci -r- * , — t-. . , . -^-.-^i^-^-t t i?n ionm /r ■ . — y . -r- ^ . — 1° - . 

^ouji > -J- v y uj ' » ^ ^ - / !-! v ^j-- i:-u i l? i w > y y ^ ^ y - j j s 

f^7 IFO 14939. -fe^f-T • 7 ^ * 'J 7 I AM 1354 OS '^'7° 5 7. = KpUC118T- 
liOT^ltx-^ U tT • 3 U JMl'09J:»)W«!Cfc«fai!SUi&ffl«©?Stt 
**fBS<tLTSlJ^Lfcfe*^l 5{r^L/c D t^ft©® *>&£*©«&!£;£*£ 
ttJifi^ofco .LS/x y tT • 3iJ JM109/pUC118T-|iJ»iJK^SI4li«ffl 

$n^ifc. »tt7 * 7 7 7 Lfcx ■> i ij 1 7 • 3 ' 

U JM1 0 9® ii I >T"fi h m&ft iZits<xn<,^%kt£&1£&£mLTjst), 
£©*S*fr£#ALfc«e?lffiJt#ivx U tT • 3 y frfc^T$?&7*X7T 
* — tf £ ms %M L T ^ 5 C <b #3* $ tltz 0 
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1 5 





»Sefe^Stt (units/mg) 


rot"f>->7 • X^T^x-f ATCC 29851 


0.006 


x.'>r-w<?9 7inn^ IFO 12010 


0. 002 


^■>i7'^7>f^7 IFO 14939 


0. 002 


7 -f * U T I AM 13540 


0.001 


xv/ x 'Jb7'3 !J JM109/PUC11& 




xyiHToiJ JM109/pPRP100 


0. 833 


xs/*y tr-3-y JMi09/pENPiio 


0.301 


x->x iJtT-3'J JM109/pKLP110 


0.253 


x->iijt7v3'i JM109/PSEP110 


0.123 
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(i) HiSIA : Bfc©3t#a£;£tt 

(ii) mWOZfo : • .7? K- 5' -IlxXTMUjli 

(iii) : 24 * 

(iv) mtft : 

. am% : 

(B) #Jfc : 
(OrfJ : 

. (D)*H : 

(E) B : 

(F) ZIP : 

(v) n^h^-^MO pjffe^ 
(A)ig#: 

(C) &fti/XirA : 

(D) V7 h«7xT : 
(vi) ZlftiiimT-? 

(viii)ftgA/*»rrtff?8 
(A) £15 : 



(2) lomnomm: 

(i) SE?IJ©tt»: 

(A) i2?(J©S*: 20 amino acids 

(B) mncDM: 7: 

(D) HvO-;-: Effltt 

(ii) mnomm-. 9 >/°^M 
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(vi) mm-. 

(A)£$3£ : ^Jl/Jf^ z> • ^rJlff— (Morganella morganii) 
. (B)*« : NCI MB 10466 
(xi) SEQ ID N0:1: 

Ala He Pro Ala Gly Asn Asp Ala Thr-Thr Lys Pro Asp Leu Tyr Tyr 

1 5 10 15 

Leu Lys Asn Glu 
20 

(2 ) wzm^ 2 © urn © it n •. 

(i) E?J©ttS: 

(A) @E?IJ©;S$: 750 bases 

cb) mmcom: mm 

(C) -*8t 
CD) YXa'J-i jtgtft 
(ii) @B^lJ©a^: Genomic DNA 

(vi) 

(A) ^E^)^ : ^Ji/tf^ 5 - ^BJUtf— (Morganella morganii) 

(B) flc£ : NCI MB 10466 
(ix) gE5!j©#i*: 

(A) #^*a-riE-^: CDS 

(B) #Sfefi: 1- - 747 
(ix) @£?IJ©#&: 

(A) sig_Deptide 

(B) #£ftg: 1.-60 
(ix) E*l]©#»: 

(A) -*§-:. mat_peptide 

(B) 61.-747 
(xi) SEQ ID N0:2: 
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ATG AAG AAG AAT ATT ATC GCC GGT TGT CTG TTC TCA CTG TTT TCC CTT 48 

Met Lys Lys Asn He lie Ala Gly Cys Leu Phe Ser Leu Phe Ser Leu 

-20 -15 -10 -5 

TCC GCG CTG GCC GCG ATC CCG GCG GGC AAC GAT GCC ACC ACC AAG CCG 96 

Ser Ala Leu Ala Ala He Pro Ala GlyAsn Asp Ala Thr Thr Lys Pro 

1 5 10 

GAT TTA TAT TAT CTG AAA AAT GAA CAG GCT ATC GAC AGC CTG AAA CTG 144 
Asp Leu Tyr Tyr Leu Lys Asn Glu Gin Ala lie Asp Ser Leu Lys Leu 

15 . ... 20 ... 25 

TTA CCG CCA CCG CCG GAA GTC GGC AGT ATT CAG TTT TTA AAT GAT CAG . 192 
Leu Pro Pro Pro Pro Glu Val Gly Ser He Gin Phe Leu Asn Asp Gin 

30 35 40 

GCA ATG TAT GAG AAA GGC CGT ATG CTG CGC AAT ACC GAG CGC GGA AAA 240 
Ala Met Tyr Glu Lys Gly Arg Met Leu Arg Asn : Thr Glu Arg Gly Lys 
45 50 55 60 

CAG GCA CAG GCA GAT GCT GAC CTG GCC GCA GGG GGT GTG GCA ACC GCA 288 
Gin Ala Gin Ala Asp Ala Asp Leu Ala Ala Gly Gly Val Ala Thr Ala 

65 70 75 

TTT TCA GGG GCA TTC GGC TAT CCG ATA ACC GAA AAA GAC TCT CCG GAG 336 
Phe Ser Glv Ala Phe Gly Tyr Pro lie Thr Glu Lys Asd Ser Pro Glu 

80 85 90 

CTG TAT AAA CTG CTG ACC AAT ATG ATT GAG GAT GCC GGT GAT CTT GCC 384 
Leu Tyr Lys Leu Leu Thr Asn Met He Glu Asp Ala Gly Asp Leu Ala 

95 100 105 

ACC CGC TCC GCC AAA GAA CAT TAC ATG CGC ATC CGG CCG TTT GCG TTT 432 
Thr Arg Ser Ala Lys Glu His Tyr Met Arg He Arg Pro Phe Ala Phe 

110 115 120 

TAC GGC ACA GAA ACC TGT AAT ACC AAA GAT CAG AAA AAA CTC TCC ACC 480 
Tyr Gly Thr Glu Thr Cys Asn Thr Lys Asp Gin Lys Lys Leu Ser Thr 
125 130 135 140 
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AAC GGA TCT TAC CCG TCA GGT CAT ACG TCT ATC GGC TGG GCA ACC GCA 528 
Asn Gly Ser Tyr Pro Ser Gly His Thr Ser He Gly Trp Ala Thr Ala 
145 150 ...... 155 

CTG GTG CTG GCG GAA GTG AAC CCG GCA AAT CAG GAT GCG ATT CTG GAA 576 

Leu Val Leu Ala Glu Val Asn Pro Ala* Asn Gin Asp Ala lie Leu Glu 

160 165 170 

CGG GGT TAT CAG CTC GGA CAG AGC CGG GTG ATT TGC GGC TAT CAC TGG 624 

Arg Gly Tyr, Gin Leu Gly Gin Ser Arg Val He Cys Gly Tyr His Trp . 

175 180 185 

CAG ACT GAT GTG GAT GCC GCG CGG ATT GTC GGT TCA GCC GCT GTC GCG 672 

Gin Ser Asp Val Asp Ala Ala Arg He Val Gly Ser Ala Ala Val Ala 

190 195 200 

ACA TTA CAT TCC GAT CCG GCA ITT CAG GCG CAG TTA GCG AAA GCC AAA 720 

Thr Leu His Ser Asp Pro Ala Phe Gin Ala Gin Leu Ala Lys Ala Lys 
205 210 215 220 
CAG GAA TTT GCA CAA AAA TCA CAG AAA TAA ' 750 

Gin Glu Phe Ala Gin Lys Ser Gin Lys 
225 229 

(2) I2?l]#-^3 0ifi?!j©1ffg: 
(i) Sa*!j©14K: 

(A) @E?ijCDft$: 249 amino acids 

(B) mwm-. rum. 

(D) h^o-^-r jtgtffc 
(ii) @E£lJ©f!3I: py'^fW. 
(vi) 

(A) ^^/ig : ^JVij^^ ' itlbij— (Morganella morganii) 

(B) *fc£ : NCI MB 10466 
(xi) 1S£IJ: SEQ ID NO: 3: 
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Met Lys Lys Asn He lie Ala Gly Cys Leu Phe Ser Leu Phe Ser Leu 
-20 -15 -10 -5 

Ser Ala Leu Ala Ala lie Pro Ala Gly Asn Asp Ala Thr Thr Lys Pro 

1 5 10 

Asp Leu Tyr Tyr Leu Lys Asn Glu Gin* Ala He Asp Ser Leu Lys Leu 

15 20 25 

Leu Pro Pro Pro Pro Glu Val Gly Ser He Gin Phe Leu Asn Asp Gin 

30 35 40 

Ala Met Tyr Glu Lys Gly Arg Met Leu Arg Asn Thr Glu Arg Gly Lys 
45 50 55 60 

Gin Ala Gin Ala Asp Ala Asp Leu Ala Ala Gly Gly Val Ala Thr Ala 

65 70 75 

Phe Ser Gly Ala Phe Gly Tyr Pro He Thr Glu Lys Asp Ser Pro Glu 

80 85 90 

Leu Tyr Lys Leu Leu Thr Asn Met lie Glu Asp Ala Gly Asp Leu Ala 

95 100 105 

Thr Arg Ser Ala Lys Glu His Tyr Met Arg lie Arg Pro Phe Ala Phe 

110 115 120 

Tyr Gly Thr Glu Thr Cys Asn Thr Lys Asp Gin Lys Lys Leu Ser Thr 
19c; mn iqt; i/tn 

iuj xOu suu nu 

Asn Gly Ser Tyr Pro Ser Gly His Thr Ser He Gly Trp Ala Thr Ala 

145 150 155 

Leu Val Leu Ala Glu Val Asn Pro Ala Asn Gin Asp Ala He Leu Glu 

160 165 170 

Arg Gly Tyr Gin Leu Gly Gin Ser Arg Val lie Cys Gly Tyr His Trp 

175 180 185 

Gin Ser Asp Val Asp Ala Ala Arg lie Val Gly Ser Ala Ala Val Ala 

190 195 . 200 

Thr Leu His Ser Asp Pro Ala Phe Gin Ala Gin Leu Ala Lys Ala Lys 
205 210 215 220 
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Gin Glu Phe Ala Gin Lys Ser Gin Lys 
225 229 

(2)-KWiHMCDEM©ti!«: 
(i) E^iJOM:- 

(A) @S^IJ©^$ : 229 amino acids 

(B) .K?IJ©§!: Tijm. 
(D) htfn^-: lit 

ai) mn® mm-. 
(vi) mm-. 

(A) &4^£ : ^J^if^'y • "tjUif— (Morganella morganii) 

(B) *g ':. NCI MB 10466 
(xi) SEQ ID N0:4: 

Ala He Pro Ala Gly Asn Asp Ala Thr Thr Lys Pro Asp Leu Tyr Tyr 

1 5 10 15 

Leu Lys Asn Glu Gin Ala He Asp Ser Leu Lys Leu Leu Pro Pro Pro 

20 25 30 

Pro Glu Val Gly Ser lie Gin Phe Leu Asn Asp Gin Ala Met Tyr Glu 

35 40 45 

Lys Gly Arg Met Leu Arg Asn Thr Glu Arg Gly Lys Gin Ala Gin Ala 

50 55 60 

Asp Ala Asp Leu Ala Ala Gly Gly Val Ala Thr Ala Phe Ser Gly Ala 
65 70 75 80 

Phe Gly Tyr Pro He Thr Glu Lys Asp Ser Pro Glu Leu Tyr Lys Leu 

85 90 95 

Leu Thr Asn Met He Glu Asp Ala Gly Asp Leu Ala Thr Arg Ser Ala 

100 105 110 

Lys Glu His Tyr Met Arg He Arg Pro Phe Ala Phe Tyr Gly Thr Glu 
115 120 125 
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Thr Cys Asn Thr Lys Asp Gin Lys Lys Leu Ser Thr Asn Gly Ser Tyr 

130 135 140 

Pro Ser Gly His Thr Ser He Gly Trp Ala Thr Ala Leu Val Leu Ala 
145 . 150. 155 ; 160 

Glu Val Asn Pro Ala Asn Gin Asp Ala -He Leu Glu Arg Gly Tyr Gin 

165 170 175 

Leu Gly Gin Ser Arg Val lie Cys Gly Tyr His Trp Gin Ser Asp Val 

180 185 . 190 

Asp Ala Ala Arg He Val Gly Ser Ala Ala Val Ala Thr Leu His Ser 

195 200 205 

Asp Pro Ala Phe Gin Ala Gin Leu Ala Lys Ala Lys Gin Glu Phe Ala 
210 215 220 

Gin Lys Ser Gin Lys 
225 229 

(2) i£JiJ#-^-5©K?iJ©1ffB: 

(i) rnmonn-. 

(A) IE^JCDS£ : 20 bases 

(b) mmm-. mm 

(D) btfai?-: !tS£#c 

(ii) mnomm-. momm ^dna 

(iv) T>^-tr>X: 
(xi) SEQ ID N0:5: 

ATTACCATGA TTACGAATTC 20 

(2) m?m^ & <DFcM®m%: 

(i) S2?lJ©ttS: 

(A) SE^J©^$ : 21 bases 
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(C) «ft©»: 

(D) f$ai?-: mm-& 

(ii) E^IJ©®^: ^©SSSfc £i£DNA 
(iv) 7>f"fe>X:. . 
■Cxi) SEQ ID N0:6: * 

GCGGTTGCCA CATCCCCTGC G 21 

(2) E^JS-^TOE^JPlt^: 

(i) @2?U©&«: 

(A) E£IJ©Ja£: 21 bases 

(B) w.m<om: mm 

(C) 8!©&: -#'8 

(D) J>tfov?-: ggltt 

(ii) gE?IJ©Hig: flll©«r» £fi£DNA 
(iv) 7>f-fe:/*: 
(xi) SS^IJ: SEQ ID N0:7: 
TTGCCCAGCC GGTAGACGTA T 21 

(2) mm^z^Eammi- 

(i) WMtoftM- 

r * \ 3C— t -r"i r ^rv ^ ~X* 1 C J — 

(B) gfi^iJOM: 7;;i 

(ii) mnomm: 9 >^?w 

(v) 77^ > hM: N«7 5^ > h 
. (vi) MM: 

(A) £$7£ : x>'- 'J t7 • 7*7 y 9 (Escherichia blattae) 

(B) &£ : JCM 1650 
(xi) @S?'J: SEQ ID NO: 8: 

Leu Ala Leu Yal Ala Thr Gly Asn Asp Thr Thr Thr Lys Pro Asp Leu 
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(2)"E?iJ#-f!-9©E?!l©tiMg: 

(i) E?U®ttK: 

(A) I2?iJ©fi£ : 750 bases 

(b) w.m<DW: mm. 

(C) £!©&: -*«[" 
(D) 

(ii) SE^JOSli: Genomic DNA 

(vi) mm-. 

(A) £$f£ : i~>x U tT • (Escherichia blattae) 

(B) **£ J CM 1650 
(ix) ffiyij©i|*8fc: 

(A) #*£Sc?-fc^: CDS 

(B) .1. .747 
(ix) BB?U©#«: 

(A) # E-9 : Sigjpeptide . 

(B) 1. .54 

(ix) @s?y©#ii: 

(A) ^Wl^BT mat_peptide 

/ Tl "\ TfcT ^t- /-At : -V-' . CP T <4 " 

(xi) SS?!J: SEQ ID NO: 9: 

ATG AAA AAA CGT GTT CTG GCA GTT TGT TTT GCC GCA TTG TTC TCT TCT 48 

Met Lys Lys Arg Val Leu Ala Val Cys Phe Ala Ala Leu Phe Ser Ser 

-18 -15 -10 "5 

CAG GCC GTG GC.C CTG GTC GCT ACC GGC AAC GAC ACT ACC ACG AAA CCG 96 

Gin Ala Leu Ala Leu Val Ala Thr Gly Asn Asp Thr Thr Thr Lys Pro 

1 5. 10 

GAT CTC TAC TAC CTC AAG AAC ACT GAA GCC ATT AAC AGC CTG GCG CTG 144 

Asp Leu Tyr Tyr Leu Lys Asn Ser Glu Ala He Asn Ser Leu Ala Leu 
15 20 25 30 
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TTG CCG CCA CCA CCG GCG GTG GGC TCC ATT GCG TTT CTC AAC GAT CAG 192 
Leu Pro Pro Pro Pro Ala Val Gly Ser He Ala Phe Leu Asn Asp Gin 

35 40 45 

GCC ATG TAT GAA CAG GGG CGC CTG CTG CGC AAC ACC GAA CGC GGT AAG 240 
Ala Met Tyr Glu Gin Gly Arg Leu Leu Arg Asn Thr Glu Arg Gly Lys 

50 55 60 

CTG GCG GCG GAA GAT GCA AAC CTG AGC AGT GGC GGG GTG GCG AAT GCT 288 
Leu Ala Ala Glu Asp Ala Asn Leu Ser Ser Gly Gly Val Ala Asn Ala 

65 70 75 

TTC TCC GGC GCG TTT GGT AGC CCG ATC ACC GAA AAA GAC GCC CCG GCG 336 
Phe Ser Gly Ala Phe Gly Ser Pro He Thr Glu Lys Asp Ala Pro Ala 

80 85 90 

CTG CAT AAA TTA CTG ACC AAT ATG ATT GAG GAC GCC GGG GAT CTG GCG 384 
Leu His Lys Leu Leu Thr Asn Met He Glu Asp Ala Gly Asp Leu Ala 
95 100 105 110 

ACC CGC AGC GCG AAA GAT CAC TAT ATG CGC ATT CGT CCG TTC GCG TTT 432 
Thr Arg Ser Ala Lys Asp His Tyr Met Arg He Arg Pro Phe Ala Phe 

115 120 125 

TAT GGG GTC TCT ACC TGT AAT ACC ACC GAG CAG GAC AAA CTG TCC AAA 480 
Tyr Gly Val Ser Thr Cys Asn Thr Thr Glu Gin Asp Lys Leu Ser Lys 
130 135 , 140 

AAT prp tpt TAT w TPP rind PAT A PP TPT ATP PX.C TfiT. CiCT ACT OfT, R9R 
nni vnju iui 1/11 uuu ito uuu wn n^v ~ v. ~ * " " ~ ~ - — ~ 

Asn Gly Ser Tyr Pro Ser Gly His Thr Ser He Gly Trp Ala Thr Ala 

145 150 155 

CTG GTG CTG GCA GAG ATC AAC CCT CAG CGC CAG AAC GAG ATC CTG AAA 576 

Leu Val Leu Ala Glu lie Asn Pro Gin Arg Gin Asn Glu lie Leu Lys 

160 165 170 

CGC GGT TAT GAG CTG GGC CAG AGC CGG GTG ATT TGC GGC TAC CAC TGG 624 

Arg Gly Tyr Glu Leu Gly Gin Ser Arg Val He Cys Gly Tyr His Trp 

175 180 185 190 



WO 96/37603 



- 58 - 



PCT/JP96/01402 



CAG ACT GAT GTG GAT GCC GCG CGG GTA GTG GGA TCT GCC GTT GTG GCG 
Gin Ser Asp Val Asp Ala Ala Arg Val Val Gly Ser Ala Val Val Ala 

195 200 205 

ACC CTG CAT ACC AAC CCG GCG TTC CAG CAG CAG TTG CAG AAA GCG AAG 
Thr Leu His Thr Asn Pro Ala Phe Gin Gin Gin Leu Gin Lys Ala Lys 

210 215 220 

GCC GAA TTC GCC CAG CAT CAG AAG AAA TAA . 
Ala Glu Phe Ala Gin His Gin Lys Lys 
225 230 

(2) mn^ioomno^m- 

(i) SE^lJOttS: 

(A) BE£U©:g:£: 249 amino acids 

(B) mnowt: rum. 

(£» h^ai?-: lift 

(vi) mm- 

: xyi'J t7 • I'^v^J- (Escherichia blattae) 
(B)#£ : JCM 1650 
(xi) HE^ij: SEQ ID NO: 10: 
Met Lys Lys Arg Val Leu Ala Val Cys Phe Ala Ala Leu Phe Ser Ser 
-18 -15 -10 -5 

Gin Ala Leu Ala Leu Val Ala Thr Gly Asn Asp Thr Thr Thr Lys Pro 

1 5 10 

Asp Leu Tyr Tyr Leu Lys Asn Ser Glu Ala He Asn Ser Leu Ala Leu 
15 20 25 30 

Leu Pro Pro Pro Pro Ala Val Gly Ser lie Ala Phe Leu Asn Asp Gin 

35 40 45 

Ala Met Tyr Glu Gin Gly Arg Leu Leu Arg Asn Thr Glu Arg Gly Lys 



672 



720 



750 
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Leu Ala Ala Glu Asp Ala Asn Leu Ser Ser Gly Gly Val Ala Asn Ala 

65 70 75 

Phe Ser Gly Ala Phe Gly Ser Pro He Thr Glu Lys Asp Ala Pro Ala 

80 85 90 

Leu His Lys Leu Leu Thr Asn Met lie Glu Asp Ala Gly Asp Leu Ala 
95 100 105 110 

Thr Arg Ser Ala Lys Asp His Tyr Met Arg lie Arg Pro Phe Ala. Phe 

115 120 125 

Tyr Gly Val Ser Thr Cys Asn Thr Thr Glu Gin Asp Lys Leu Ser Lys 

130 135 140 

Asn Gly Ser Tyr Pro Ser Gly His Thr Ser lie Gly Trp Ala Thr Ala 

145 150 155 

Leu Val Leu Ala Glu He Asn Pro Gin Arg Gin Asn Glu lie Leu Lys 

160 165 170 

Arg Gly Tyr Glu Leu Gly Gin Ser Arg Val He Cys Gly Tyr His Trp 
175 180 185 190 

Gin Ser Asp Val Asp Ala Ala Arg Val Val Gly Ser Ala Val Val Ala 

195 200 205 

Thr Leu His Thr Asn Pro Ala Phe Gin Gin Gin Leu Gin Lys Ala Lys 

210 215 220 

Ala Glu Phe Ala Gin His Gin Lys Lys 
225 230 

(2) ra#^ll®@£?IJ®1f$g: 

f A "N 357! "Cit /Ts. S -V . OOI rj --; A~ 

(B) W,n<DM: T i 
(D) htfov-: jtflttt: 

en) mmomm-. 

(vi) 
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(A) £^£ : x->i 'J t7 ■ "fyy?*- (Escherichia blattae) 

(B) #g : JCM 1650 
. Oti) ffi^ij: SEQ ID NO: 1 1 : 

Leu Ala Leu Val Ala Thr Gly Asn Asp Thr Thr Thr Lys Pro Asp Leu 

1 5 MO 15 

Tyr Tyr Leu Lys Asn Ser Glu Ala He Asn Ser Leu Ala Leu Leu Pro 

20 25 30 

Pro Pro Pro Ala Val Gly Ser He Ala Phe Leu Asn Asp Gin Ala Met 

35 40 45 

Tyr Glu Gin Gly Arg Leu Leu Arg Asn Thr Glu Arg Gly Lys Leu Ala 

50 55 60 

Ala Glu Asp Ala Asn Leu Ser Ser Gly Gly Val Ala Asn Ala Phe Ser 
65 70 75 80 

Gly Ala Phe Gly Ser Pro He Thr Glu Lys Asp Ala Pro Ala Leu His 

85 90 95 

Lys Leu Leu Thr Asn Met He Glu Asp Ala Gly Asp Leu Ala Thr Arg 

100 105 110 

Ser Ala Lys Asp His Tyr Met Arg He Arg Pro Phe Ala Phe Tyr Gly 

115 120 125 

vai oer inr Lys nsn inr nix uiu uiu /tsp Lys lcu ota L,ys .1511 \siy 
130 135 140 

Qpr Tin* Prn Qor m U10 Thr- .<Jpr 11^ Olv Trn Ala Thr Ala T>n Val 

145 150 155 160 

Leu Ala Glu He Asn Pro Gin Arg Gin. Asn Glu He Leu Lys Arg Gly 

165 170 175 

Tyr Glu Leu Gly Gin Ser Arg Val He Cys Gly Tyr His Trp Gin Ser 

180 185 190 

Asp Val Asp Ala Ala Arg Val Val Gly Ser Ala Val Val Ala Thr Leu 
195 200 205 
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His Thr Asn Pro Ala Phe Gin Gin Gin Leu Gin Lys Ala Lys Ala Glu 

210 215 220 

Phe Ala Gin His Gin Lys Lys 
225 230 

(2) w$mm2<DmM(Dffim-- 

(i) WMO&M: 

(A) U?IJ©;g£: 20 bases 

(B) wmorn.-. mm 

(C) -*« 

(D) >id-;-: w.mtk 

(ii) mnomm-. i&<Dmm ^j&dna 

(iv) T>f"fc>X: 
(xi) E^IJ: SEQ ID NO: 12: 
CCTCGAGGTC GACGGTATCG 20 

(2) @e?ij#^l30ra©1t$g: 
(i) IE?i]©M: 

(A) |£?iJ0fi£: 21 bases 

(C) — 

(ii) gS£lJ©M: ^» 
(iv) T>f--t>X: 

(xi) SEQ ID NO: 13: 

(2) !S?flJ#-5§-14©K?IJ©fiffg: 
(l) SeFlJCD-ftSf: 

(A) E?ijCD^$: 22 bases 
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(b) @5?y©s!i: mm 

(d) h^n-;-: mmtk 
(ii) mmomm: wi&mm $ bScdna 

Civ) T>^-i?>X: 
(xi) SEQ ID NO: 14: 

TAGCCGAGCC GGTAGAGGTA TG 22 

(2) w&mmwmMvm®: 

(i) E^J©ttK: 

(A) @S?IJ©;1£: 25 bases 

(B) iejijcdm: mm 

(C) ^0t!C: 

(D) htfnv>-: lift 

(ii) i2^lj©a§i: itiKDmm "o"fi£DNA 
Civ) T>f-l?>X: 
(xi) 1E?IJ: SEQ ID NO: 15: 
CTGGATCCTG TGGCTATCAT CACCT 25 

(2) E?IJ#^16©Sa5»J©ffi$|i: 

(i) mnv&W: 

(A) S2^lJ©fi$: 25 bases 

(B) mmoM: mm 

(C) m©lfc: -#» 

(D) htfnv>-: fifttft 

(ii) SS^JOS^: £f&DNA 
(iv) 7>f--tr>X: 

(xi) SEQ ID NO: 16: 

CTGGATCCGA CGCGATTTTA CCATA 25 
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(2) @e?lj§-5§-17©@£?lj©ft#E: 

(A) @£?ij©fi£: 747 bases : 

(b) mnom: mm 
. Co mom-. 
(D) hf>ai?-: mmtk 

(ii) W3\V>W&: Genomic DNA 

(vi) mm-. 

(B) #£ : ATCC. 29851 

(A) ^m^m-tm^r: CDS 

(B) #&&fi: 1.-744 
(xi) BE^IJ: SEQ ID N0:17: 

ATG AAA AAA CTA TTA GCA GTA TTC TGC GCA GGG GCT TTT GTT TCA ACC . 48 

Met Lys Lys Leu Leu Ala Val Phe Cys Ala Gly Ala Phe Val Ser Thr 

15 10 15 

AGT GTA TTT GCG GCG ATC CCT CCC GGC AAT GAT GTG ACA ACT AAA CCC 96 

o l ni n „ n„ T 1^ D^n Dr« H1 ir Aon Ann Vol Thr Thr T v e Pro 

oci veil flic nid nxa nc i iu iiw viijr iion «a». «y « - ~ 

20 25 30 

GAT CTT TAT TAT TTA AAA AAC TCA CAG GCT ATT GAT AGT TTA GCG TTA 144 
Asp Leu Tyr Tyr Leu Lys Asn Ser Gin Ala lie Asp Ser Leu Ala Leu 

35 40 45 

TTG CCG CCA CCA CCT GAA GTG GGC AGT ATC TTA TTT TTA AAC GAC CAA 192 
Leu Pro Pro Pro Pro Glu Val Gly Ser lie Leu Phe Leu Asn Asp Gin 

50 55 60 

GCG ATG TAT GAA AAA GGC CGT TTA TTG CGA AAT ACT GAG CGT GGA GAA 240 
Ala Met Tyr Glu Lys Gly Arg Leu Leu Arg Asn Thr Glu Arg Gly Glu 
65 ■ 70 75 80 
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CAA GCC GCT AAC GAT GCT GAT CTG GCT GCG GGC GGT GTT GCG AAC GCA 288 
Gin Ala Ala Lys Asp Ala Asp Leu Ala Ala Gly Gly Val Ala Asn Ala 

85 90 95 

TTT TCT GAA GCT TTT GGT TAT CCC ATT ACC GAA AAG GAT GCG CCT GAA 336 
Phe Ser Glu Ala Phe Gly Tyr Pro He -Thr Glu Lys Asp Ala Pro Glu 

100 105 110 

ATT CAT AAA TTG CTG ACG AAT ATG ATT GAA GAT GCG GGG GAT TTA GCA 384 
He His Lys Leu Leu Thr Asn Met He Glu Asp Ala Gly Asp Leu Ala 

115 120 125 

ACT CGC TCA GCC AAA GAG AAA TAC ATG CGC ATT CGT CCA TTT GCG TTC 432 
Thr Arg Ser Ala Lys Glu Lys Tyr Met Arg He Arg Pro Phe Ala Phe 

130 135 140 

TAC GGT GTT GCT ACC TGT AAC ACG AAA GAT CAG GAC AAA TTA TCT AAG 480 
Tyr Gly Val Ala Thr Cys Asn Thr Lys Asp Gin Asp Lys Leu Ser Lys 
145 150 155 160 

AAT GGC TCT TAT. CCT TCT GGA CAC ACC GCA ATT GGC TGG GCA TCT GCA 528 
Asn Gly Ser Tyr Pro Ser Gly His Thr Ala He Gly Trp Ala Ser Ala 

165 170 175 

CTC GTA TTG TCA GAA ATT AAC CCA GAA AAC CAA GAT AAA ATT TTA AAA 576 
Leu Val Leu Ser Glu lie Asn Pro Glu Asn Gin Asp Lys He Leu Lys 

180 185 190 

CGT GGT TAT GAA CTT GGC CAA AGC CGA GTC ATC TGT GGT TAC CAT TGG 624 
Arg Gly Tyr Glu Leu Gly Gin Ser Arg Val He Cys Gly Tyr His Trp 

195 200 205 

CAA AGT GAT GTT GAT GCA GCT CGT ATC GTT GCA TCG GGT GCG GTA GCA 672 
Gin Ser Asp Val Asp Ala Ala Arg He Val Ala Ser Gly Ala Val Ala 

210 215 220 

ACT TTA CAC TCC AAC CCT GAA TTC CAA AAA CAG TTA CAA AAA GCC AAA 720 
Thr Leu His Ser Asn Pro Glu Phe Gin Lys Gin Leu Gin Lys Ala Lys 
225 230 235 240 
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GAC GAA TTT GCT AAA CTG AAA AAA TAG 
Asp Glu Phe Ala Lys Leu Lys Lys 
245 

(2) E?H#^18©E?i]©W«: ' 
(i) ■E5 f iJ©ttS: 

(A) @£?lj©^$: 248 amino acids 

(B) unom : Ti ; m 

(D) h#P^-:-E«tt 

(ii) mmommi 

(vi) jgi®: 

(A) £*&* : 7o If 7 s >•> 7 • X* * T^kr * 

(B) l*£ : ATCC 29851 
(xi) EJIJ: SEQ ID NO:18: 

Met Lys Lys Leu Leu Ala Val Phe Cys Ala Gly Ala Phe Val Ser Thr 

1 5 10 15 

Ser Val Phe Ala Ala He Pro Pro Gly Asn Asp Val Thr Thr Lys Pro 

20 25 30 

Asp Leu Tyr Tyr Leu Lys Asn Ser Gin Ala He Asp Ser Leu Ala Leu 

35 40 45 

Leu Pro Pro Pro Pro Glu Val Gly Ser He Leu Phe Leu Asn Asp Gin 

50 55 60 

Ala Met Tyr Glu Lys Gly Arg Leu Leu Arg Asn Thr Glu Arg Gly Glu 
65 70 75 80 

Gin Ala Ala Lys Asp Ala Asp Leu Ala Ala Gly Gly Val Ala Asn Ala 

85 90 95 

Phe Ser Glu Ala Phe Gly Tyr Pro He Thr Glu Lys Asp Ala Pro Glu 

100 105 110 

lie His Lys Leu Leu Thr Asn Met He Glu Asp Ala Gly Asp Leu Ala 
115 120 125 
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Ttir Arg Ser Ala Lys Glu Lys Tyr Met Arg lie Arg Pro Phe Ala Phe 

130 135 140 

Tyr Gly Val Ala Thr Cys Asn Thr Lys Asp Gin Asp Lys Leu Ser Lys 
145 150 155 160 

Asn Gly Ser Tyr Pro Ser Gly His Thr Ala He Gly Trp Ala Ser Ala 

165 170 175 

Leu Val Leu Ser Glu He Asn Pro Glu Asn Gin Asp Lys lie Leu Lys 

180 185 190 

Arg Gly Tyr Glu Leu Gly Gin Ser Arg Val He Cys Gly Tyr His Trp 

195 200 205 

Gin Ser Asp Val Asp Ala Ala Arg lie Val Ala Ser Gly Ala Val Ala 

210 215 220 

Thr Leu His Ser Asn Pro Glu Phe Gin Lys Gin Leu Glii Lys Ala Lys 
225 230 235 240 

Asp Glu Phe Ala Lys Leu Lys Lys 
245 



(2) §E«^19©ffi?IJ©tff^: 
(i) IE?lj0tt3t: 

(A) 12?IJ©:S£: 747 bases 

(b) wMom-. n 

CO 

(D) h#Di?-: g&tt 
(ii) @££'J©iil3S: Genomic DNA 
(vi) jgZgl: 

(B) #£ : 1F0 12010 
(ix) iB?lJ©#$: 

(A) -^©^S-TE-f : CDS 

(B) 1..744 ■ 
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(xi) BB^IJ: SEQ ID N0:19: 
ATG AAA AAG CGC GTT CTC GCC CTC TGC CTC GCC AGC CTG TTT TCC GTT 48 
Met Lys Lys Arg Val Leu Ala Leu Cys Leu Ala Ser Leu Phe Ser Val 

1 5 10 15 

AAC GCT TTC GCG CTG GTC CCT GCC GGC AAT GAT GCA ACC ACC AAA CCG 96 
Asn Ala Phe Ala Leu Yal Pro Ala Gly Asn Asp Ala Thr Thr Lys Pro 

20 25 30 

GAT CTC TAT TAT CTG AAA AAT GCA CAG GCC ATC GAT ACT CTG. GCG. CTG 144 
Asp Leu tyr Tyr Leu Lys Asn Ala Gin Ala lie Asp Ser Leu Ala Leu 

35 40 45 

TTG CCG CCG CCG CCG GAA GTT GGC AGC ATC GCA TTT TTA AAC GAT CAG 192 
Leu Pro Pro Pro Pro Glu Val Gly Ser He Ala Phe Leu Asn Asp Gin 

50 55 60 

GCG ATG TAT GAG AAA GGA CGG CTG TTG CGC AAT ACC GAA CGT GGC AAG 240 
Ala Met Tyr Glu Lys Gly Arg Leu Leu Arg Asn Thr Glu Arg Gly Lys 
65 70 75 80 

CTG GCG GCT GAA GAT GCT AAC CTG AGC GCC GGC GGC GTC GCG AAT GCC 288 
Leu Ala Ala Glu Asp Ala Asn Leu Ser Ala Gly Gly Val Ala Asn Ala 

85 90 95 

tto tpp *nr err ttt r.r.T rrc rrr ATP Apr P.AA AAA P,AP CTG PPO f!AC 33fi 

UV i*_f\_- 'J VI Ail \J \J 1 www jiaw i*wv ~ ~ ~ ~ 

Phe Ser Ser Ala Phe Gly Ser Pro lie Thr Glu Lys Asp Ala Pro Gin 

100 105 110 

TTA CAT AAG CTG CTG ACA AAT ATG ATT GAG GAT GCC GGC GAT CTG GCC 384 
Leu His Lys Leu Leu Thr Asn Met lie Glu Asp Ala Gly Asp Leu Ala 

115 120 125 

ACC CGC AGC GCG AAA GAG AAA TAT ATG CGC ATT CGC CCG TTT GCG TTC 432 
Thr Arg Ser Ala Lys Glu Lys Tyr Met Arg lie Arg Pro Phe Ala Phe 

130 135 140 

TAC GGC GTT TCA ACC TGT AAC ACT ACC GAG CAG GAC AAG CTG TCG AAA 480 
Tyr Gly Val Ser Thr Cys Asn Thr Thr Glu Gin Asp Lys Leu Ser Lys 
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145 150 155 160 

AAC GGA TCT TAC CCT TCC GGC CAT ACC TCT ATC GGT TGG GCA ACC GCG 528 

Asn Gly Ser Tyr Pro Ser Gly His Thr Ser He Gly Trp Ala Thr Ala 

165 ■ 170 175 

CTG GTA CTG GCG GAG ATC AAT CCG CAG CGG CAA AAC GAA ATT CTC AAA 576 
Leu Val Leu Ala Glu He Asn Pro Gin Arg Gin Asn Glu He Leu Lys 

180 185 190 

CGC GGC TAT GAA TTG GGC GAA AGC CGG GTT ATC TGC GGC TAT. CAT TGG 624 
Arg Gly Tyr Glu Leu Gly Glu Ser Arg Val He Cys Gly Tyr His Trp 

195 200 205 

CAG AGC GAT GTC GAT GCG GCG CGG ATA GTC GGC TCG GCG GTG GTG GCG 672 
Gin Ser Asp Val Asp Ala Ala Arg He Val Gly Ser Ala Val Val Ala 

210 215 220 

ACC CTG CAT ACC AAC CCG GCC TTC CAA CAG CAG TTG CAG AAA GCA AAG 720 
Thr Leu His Thr Asn Pro Ala Phe Gin Gin Gin Leu Gin Lys Ala Lys 
225 230 235 240 

GAT GAA TTC GCC AAA ACG CAG AAG TAA 747 
Asp Glu Phe Ala Lys Thr Gin Lys 

245 

(2) E?iJS^20Offi^J©iffg: 
(i) RfllOttSt: 

(A) @2?IJ©S£: 248 amino acids 

(B) MMOM: 7:/S 
(D) htfnv?-: MR 

(ii) mmomm-. 9 
cvi) mm-. 

(B)^^ : IFO 12010 
Cxi) K?IJ: SEQ ID NO:20: 
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Met Lys Lys Arg Val Leu Ala Leu Cys Leu Ala Ser Leu Phe Ser Val 

1 5 10 15 

Asn Ala Phe Ala Leu Val Pro Ala Gly Asn Asp Ala Thr Thr Lys Pro 

20 25 30 

Asp Leu Tyr Tyr Leu Lys Asn Ala Gin Ala lie Asp Ser Leu Ala Leu 

35 40 45 

Leu Pro Pro Pro Pro Glu Val Gly Ser He Ala Phe Leu Asn Asp Gin 

50 55 60 

Ala Met Tyr Glu Lys Gly Arg Leu Leu Arg Asn Thr Glu Arg Gly Lys 
65 70 75 80 

Leu Ala Ala Glu Asp Ala Asn Leu Ser Ala Gly Gly Val Ala Asn Ala 

85 90 95 

Phe Ser Ser Ala Phe Gly Ser Pro He Thr Glu Lys Asp Ala Pro Gin 

100 105 110 

Leu His Lys Leu Leu Thr Asn Met He Glu Asp Ala Gly Asp Leu Ala 

115 120 125 

Thr Arg Ser Ala Lys Glu Lys Tyr Met Arg He Arg Pro Phe Ala Phe 

130 135 140 

Tyr Gly Val Ser Thr Cys Asn Thr Thr Glu Gin Asp Lys Leu Ser Lys 
i^c i cn iRn 

11^ lOU IKJU AW 

Asn Gly Ser Tyr Pro Ser Gly His Thr Ser He Gly Trp Ala Thr Ala 

165 170 175 

Leu Val Leu Ala Glu lie Asn Pro Gin Arg Gin Asn Glu He Leu Lys 

180 185 190 

Arg Gly Tyr Glu Leu Gly Glu Ser Arg Val He Cys Gly Tyr His Trp 

195 200 205 

Gin Ser Asp Val Asp Ala Ala Arg He Val Gly Ser Ala Val Val Ala 

210 215 220 

Thr Leu His Thr Asn Pro Ala Phe Gin Gin Gin Leu Gin Lys Ala Lys 
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Asp Glu Phe Ala Lys Thr Gin Lys 
' 245 

(2) l£»^21©@e?iJ©1tfS:: 

(i) E^iJOttR: * 

(A) Efl|©£S:'747 bases 

(B) mmom: mm 
■ccy'tt©**: 

. '(D) l>#av>-: gfittt 
(ii) @2#J®S§g: Genomic DNA 
(vi) 

(B)#c£ : IFO 14939 

(ix)-Eai0#«: 

(A) ^fe^-Tfe-^: CDS 

(B) 1. .744 

(xi) SEQ ID N0-.21: 

ATG AAA AAG CGT GTA CTC GCC CTT TGC CTT GCC AGC CTC TTT.TCA GTT 
Met Lys Lys Arg Val Leu Ala Leu Cys Leu Ala Ser Leu Phe Ser Val 
1 . c in is 

AGC GCC TTT GCG CTG GTT CCC GCC GGC AAT GAT GCC ACC ACC AAG CCC 

Ser Ala Phe Ala Leu Val Pro Ala Gly Asn Asp Ala Thr Thr Lys Pro 

20 25 30 

GAT CTC TAC TAT CTG AAA AAT GCC CAG GCC ATT GAC AGC CTG GCG CTG 

Asp Leu Tyr Tyr Leu Lys Asn Ala Gin Ala He Asp Ser Leu Ala Leu 

35 40 45 

TTG CCA CCG CCG CCG GAA GTG GGC AGC ATT GCG TTT TTA AAC GAT CAG 

Leu Pro Pro Pro Pro Glu Val Gly Ser He Ala Phe Leu Asn Asp Gin 

50 55 60 
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GCG ATG TAT GAG AAA GGC CGT CTG CTG CGC GCC ACC GCC CGC GGC AAG 240 
Ala Met Tyr Gl'u Lys Gly Arg Leu Leu Arg Ala Thr Ala Arg Gly Lys 
65 70 75 80 

TTG GCG GCA GAA GAT GCC AAC CTG AGC GCG GGT GGC GTG GCC AAC GCC 288 
Leu Ala Ala Glu Asp Ala Asn Leu Ser Ala Gly Gly Val. Ala Asn Ala 

85 90 95 

TTC TCC GCA GCA TTC GGC TCC CCG ATC AGC GAA AAA GAC GCC CCG GCG 336 
Phe Ser Ala Ala Phe Gly Ser Pro He Ser Glu Lys Asp Ala Pro Ala 

100 105 110 

CTG CAC AAA CTG CTC ACC AAC ATG ATT GAA GAC GCG GGC GAT CTG GCG 384 
Leu His Lys Leu Leu Thr Asn Met He Glii Asp Ala Gly Asp Leu Ala 

115 120 125 

ACC CGA GGC GCG AAA GAG AAG TAT ATG CGT ATT CGT CCG TTT GCC TTC 432 
Thr Arg Gly Ala Lys Glu Lys Tyr Met Arg He Arg Pro Phe Ala Phe 

130 135 140 

TAC GGC GTG TCC ACC TGC AAT ACC ACC GAA CAG GAT AAG CTG TCG AAA 480 
Tyr Gly Val Ser Thr Cys Asn Thr Thr Glu Gin Asp Lys Leu Ser Lys 
145 150 155 160 

AAC GGC TCC TAC CCT TCC GGA CAC ACC TCT ATC GGC TGG GCG ACC GCC 528 
Asn Gly Ser Tyr Pro Ser Gly His Thr Ser lie Gly Trp Ala Thr Ala 

165 170 175 

CTG GTG CTG GCC GAA ATC AAC CCG CAG CGC CAG AAT GAG ATT CTC AAG 576 
Leu Val Leu Ala Glu lie Asn Pro Gin Arg Gin Asn Glu lie Leu Lys 

180 185 190 

CGC GGC TAT GAG CTC GGT GAA AGT CGG GTG ATC TGC GGT TAC CAC TGG 624 
Arg Gly Tyr Glu Leu Gly Glu Ser Arg Val lis Cys Gly Tyr His Trp 

195 200 205 

CAG AGC GAT GTT GAC GCC GCG CGG ATT GTC GGC TCG GCG GTG GTT GCA 672 
Gin Ser Asp Val Asp Ala Ala Arg He Val Gly Ser Ala Val Val Ala 
210 215 220 



WO 96/37603 



PCT/JP96/01402 



- 72 - 

ACC CTG CAT ACC AAT CCG GCC TTC CAG CAG CAG CTG CAA AAA GCC AAA 720 
Thr Leu His Tht Asn Pro Ala Phe Gin Gin Gin Leu Gin Lys Ala Lys 
225 230 235 240 

GAC GAG TTT GCG AAA CAG CAG AAA TAG 747 
Asp Glu Phe Ala Lys Gin GlnLys • 
245 

(2) HB*J#^220E^0flt«: 

a) mmo&H: 

(A) : 248 amino acids 

<b) m\\om- rijm 

(D) htfai>-: jEftR 

en) wmommi $y>*t% 

(vi) MM: 

(A) £$f£ : ? 1/^^X7 • yy-j n-y 

(B) flcig : IFO 14939 

(xi) BE37IJ: SEQ ID NO: 22: 
Met Lys Lys Arg V'al Leu Ala Leu Cys Leu Ala Ser Leu Phe Ser Val 

15 10 15 

Ser Ala Phe Ala Leu Val Pro Ala Gly Asn Asp Ala Thr Thr Lys Pro 

.20 25 30 

Asp Leu Tyr Tyr Leu Lys Asn Ala Gin Ala He Asp Ser Leu Ala Leu 

35 40 45 

Leu Pro Pro Pro Pro Glu Val Gly Ser He Ala Phe Leu Asn Asp Gin 

50 55 60 

Ala Met Tyr Glu Lys Gly Arg Leu Leu Arg Ala Thr Ala Arg Gly Lys 
65 70 75 80 

Leu Ala Ala Glu Asp Ala Asn Leu Ser Ala Gly Gly Val Ala Asn Ala 
85 90 95 
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Phe Ser Ala Ala Phe Gly Ser Pro He Ser Glu Lys Asp Ala Pro Ala 

100 105 110 

Leu His Lys Leu Leu Thr Asn Met lie Glu Asp Ala Gly Asp Leu Ala 

115 120 125 

Thr Arg Gly Ala Lys Glu Lys Tyr Met Arg He Arg Pro Phe Ala Phe 

130 135 140 

Tyr Gly Val Ser Thr Cys Asn Thr Thr Glu Gin Asp Lys Leu Ser Lys 
145 150 155. 160 

Asn Gly Ser Tyr Pro Ser Gly His Thr Ser He Gly Trp Ala Thr Ala 

165 .170 175 

Leu Val Leu Ala Glu He Asn Pro Gin Arg Gin Asn Glu lie. Leu Lys. 

180 185 190 

Arg Gly Tyr Glu Leu Gly Glu Ser Arg Val He Cys Gly Tyr His Trp 

195 200 205 

Gin Ser Asp Val Asp Ala Ala Arg lie Val Gly Ser Ala Val Val Ala 

210 215 220 

Thr Leu His Thr Asn Pro Ala Phe Gin Gin Gin Leu Gin Lys Ala Lys 
225 230 235 240 

Asp Glu Phe Ala Lys Gin Gin Lys 
245 

(2) I2?iJ#-Sf23©@E?lJ©1f$B: 
Ci) IE?IJ©#.K: 

(A) @e?ij©^$: 735 bases 

(B) mm<om: mm 

■(C) 

(D) h#oi?-: lit 

(ii) I5*y©fl^: Genomic DNA 
(vi) 
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(A) M£ : -fe7f7 • 7 w * 'J T 

(B) #* : I AM 13540 
(ix).E^©.1*a: 

. (A). #«££-TE^: CDS 
(B) #«: 1- - 732 
(xi) @E?IJ:' SEQ ID NO:23: 
ATG AAA AAA ATA TTA TTA GCC ACA TTA AGC TGC GCC GCG TTG ACG CAG 48 
Met Lys Lys He Leu Leu Ala Thr Leu Ser Cys Ala Ala Leu Thr Gin 

1 5 10 15 

TTT TCC TTT GCC GCC AAA GAT GTC ACT ACC CAC CCT GAG GTT TAT TTT 96 
Phe Ser Phe Ala Ala Lys Asp Val Thr Thr His Pro Glu Val Tyr Phe 

20 25 ; 30 

CTG CAA GAA TCA CAG TCC ATC GAC AGC CTG GCA CTA TTG CCG CCG CCG 144 
Leu Gin Glu Ser Gin Ser lie Asp Ser Leu Ala Leu Leu Pro Pro Pro 

35 40 45 

CCG GCG ATG GAC AGC ATT GAT TTC CTG AAT GAC AAA GCG CAA TAC GAC 192 
Pro Ala Met Asp Ser lie Asp Phe Leu Asn Asp Lys Ala Gin Tyr Asp 

50 55 60 

GCC GGG AAA ATA GTG CGC AAT ACT CCG CGT GGC AAG CAG GCT TAT GAT 240 

11 O r.tt, I no 11 o Vol A~rr ion Til -r- Dm 1 -r-r. C.\ w I.ro Tin tU T.r- Ao« 

iila vj.jr i^/o uC idi iixg iion nix i iw nig uijf Lr y b vTin /na x y 1 nay 

65 70 75 80 

GAC GCC CAC GTT GCC GGG GAC GGC GTT GCC GCC GCA TTT TCC AAC GCC 288 

Asp Ala His Val Ala Gly Asp Gly Val Ala Ala Ala Phe Ser Asn Ala 

85 90 95 

TTC GGC CTA GAA ATA GCC CAA CGG AAA ACG CCG GAG CTG TTT AAG CTG 336 

Phe Gly Leu Glu lie Ala Gin Arg Lys Thr Pro Glu Leu Phe Lys Leu 

100 105 110 

GTG ATG AAA ATG CGT GAA GAC GCC GGC GAT TTG GCG ACC CGC AGC GCC 384 

Val Met Lys Met Arg Glu Asp Ala Gly Asp Leu Ala Thr Arg Ser Ala 
115 120 125 
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AAA 


AAT 


CAC 


TAT 


ATG 


CGC 


ATT 


CGC 


CCC 


TTT 


GCG TTT TAT AAC GAA GCG 


432 


Lys 


Asn 


His 


Tyr 


Met 


Arg 


He 


Arg 


Pro 


Phe 


Ala Phe Tyr Asn Glu Ala 






130 










135 








140 




ACC 


TGC 


CGA 


CCG 


GAC 


GAA 


GAA 


AGC 


ACC 


CTG 


TCG AAG AAC GGT TCT TAC 


480 


Thr 


Cys 


Arg 


Pro 


Asp 


Glu 


Glu 


Ser 


Thr 


Leu 


Ser Lys Asn Gly Ser Tyr 




145 










150 










155 160 




CCT 


TCC 


GGC 


CAT 


ACC 


ACC 


ATC 


GGC 


TGG 


GCG 


ACC GCG CTG GTG CTG GGT 


528 


Pro 


Ser 


Gly 


His 


Thr 


Thr 


He 


Gly 


Trp 


Ala 


Thr Ala Leu Val Leu Ala 












165 










170 


175 




GAA 


ATC 


AAC 


CCC 


GCC 


AGG 


CAG 


GGT 


GAA 


ATC 


CTG CAG CGC GGC TAT GAT 


576 


Glu. 


He 


Ash 


Pro 


Ala 


Arg 


Gin 


Gly 


Glu 


lie 


Leu Gin Arg Gly Tyr Asp 










180 










185 




190 




ATG 


GGC 


CAA 


AGC 


CGG 


GTT 


ATC 


TGC 


GGT 


TAT 


CAC TGG CAA AGC GAC GTG 


624 


Met 


Gly 


Gin 


Ser 


Arg 


Val 


He 


Cys 


Gly 


Tyr 


His Trp Gin Ser Asp Val 








195 










200 






205 




ACT 


GCG 


GCG 


CGC 


ATG 


GCG 


GCG 


TCG 


GCC 


ATG 


GTG GCG CGT TTG CAT GCC 


672 




A1 Q 


A 1 Q 

nid 


Arg 




Ala 


Al n 

ixLa 


OC1 


Ala 




Val A 1 pi A to I pii Hi c Alp 






210 










215 








220 




GAA 


CCC 


ACC 


TTC 


GCC 


GCC 


CAG 


CTG 


CAA 


AAG 


GCC AAA GAC GAA TTC AAC 


720 


Glu 


Pro 


Thr 


Phe 


k i * 

ma 


A 1 

/lit! 


Gin 


Leu 


r> i _ 
Will 


i — 


Ala Lys Asp Glu Phe Asn 




225 










230 










235 240 




GGC 


CTG 


AAA 


AAG 


TAA 














735 


Gly 


Leu 


Lys 


Lys 



















(2) mm^zwmnowm: 

■ (i) 

(A) @2^J®S$: 244 amino acids 

(B) n ;m 

(D) r^nv ; -: E&tt 
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FIG. JO 



SB K S* 



pKLPlOO 



pKLPHO 




SB: Sau 3AI/Bam HI junction E: EcoKL H: ifindlll K:Kpnl 
S: Sad 
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F I G. 1 7 



SB HP 



pSEPlOO 



pSEPHO 




SB: 5au3Al/ BamHl junction E: £coRI H: Hradlll P: Pstl 
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FIG. 12 



E. aerogenes 1 :MKKRVLALCLASLFSVNAFALVPAGNDATTKPDLYYLKNAQAIDSLALLP 50 

E.blattae 1 :MKKRVLAVCFAALFSSQALALVATGNDTTTKPDLYYLKNSEAINSLALLP 50 

K. plant icola HMKKRVLALCLASLFSVSAFALVPAGNDATTKPDLYYLKNAQAIDSLALLP 50 

M.morgani i 1 :MKKNI I AGCLFSLFSLSALAAIPAGNDATTKPDLYYLKNEQAIDSLKLLP 50 

P. stuart i i 1 :MKKLLAVFCAGAFVSTSVFAAIPPGNDVTTKPDLYYLKNSQAIDSLALLP 50 

S.ficaria 1 :MKK-ILLA-TLSCAALTQFS--FAAKDVTTHPEVYFLQESQSIDSLALLP 46 

*** ****** ****** 

E. aerogenes 51 : PPPEVGSIAFLNDQAMYEKGRLLRNTERGKLAAEDANLSAGGVANAFSSA 100 

E.blattae 51 :PPPAVGSIAFLNDQAMYEQGRLLRNTERGKLAAEDANLSSGGVANAFSGA 100 

K.planticola 51 :PPPEVGSIAFLNDQAMYEKGRLLRATARGKLAAEDANLSAGGVANAFSAA 100 

M.morgani i 51 : PPPEVGSIQFLNDQAMYEKGRMLRNTERGKQAQADADLAAGGVATAFSGA 100 

P. stuart i i 51 : PPPEVGSILFLNDQAMYEKGRLLRNTERGEQAAKDADLAAGGVANAFSEA 100 

S.ficaria 4 7 : PPPAMDSIDFLNDKAQYDAGKIYRNTPRGKQAYDDAHVAGDGVAAAFSNA 96 
*#* ** **** * * * * * ** * ** *** * * * * 

E. aerogenes 101 : FGSPITEKDAPQLHKLLTNMIEDAGDLATRSAKEKYMR I RPFAFYGVSTC 150 

E. blattae 101 : FGSPITEKDAPALHKLLTNMIEDAGDLATRSAKDHYMRI RPFAFYGVSTC 150 

K.planticola 101 : FGSPISEKDAPALHKLLTNMIEDAGDLATRGAKEKYMR I RPFAFYGVSTC 150 

M.morgani i 101 : FGYPITEKDSPELYKLLTNMIEDAGDLATRSAKEHYMR IRPFAFYGTETC 150 

P. stuart i i 101: FGYPITEKDAPEIHKLLTNMIEDAGDLATRSAKEKYMRI RPFAFYGVATC 150 

S. f icaria 97 : FGLEI AQRKTPELFKLVMKMREDAGDLATRSAKNHYMR I RPFAFYNEATC 146 
** * * ** * ********* ** ********** ** 

_E._a_e.rc_g£rves i.SXLNXTE.QDKLSK^ 

E. blattae 151 : NTTEQDKLSKNGSYPSGHTSIGWATALVLAEINPQRQNEILKRGYELGQS 200 

K.planticola 151 : NTTEQDKLSKNGSYPSGHTSIGWATALVLAE INPQRQNE ILKRGYELGES 200 

M.morgani i 151: NTKDQKKLSTNGSYPSGHTSIGWATALVLAEVNPANQDA I LERGYQLGQS 200 

P. stuart ii 151 : NTKDQDKLSKNGSYPSGHTAIGffASALVLSEINPENQDKILKRGYELGQS 200 

S. f icaria 147 : RPDEESTLSKNGSYPSGHTTIGWATALVLAEINPARQGEILQRGYDMGQS 196 

** ********* **** **** * ** * ** *** * * 

E. blattae 201 : RVI CGYHWQSDVDAARVVGSAVVATLHTNPAFQQQLQKAKAEFAQHQKK 249 

K.planticola 201 :RVICGYHWQSDVDAARIVGSAVVATLHTNPAFQQQLQKAKDEFAKQQK- 248 

M.morgani i 201 : RVICGYHWQSDVDAARIVGSAAVATLHSDPAFQAQLAKAKQEFAQKSQK 249 

E. aerogenes 201 : RVI CGYHWQSOVDAARI VGSAVVATLHTNPAFQQQLQKAKDEFAKTQK- 248 

P. stuart i i 201 : RVI CGYHWQSDVDAARI VASGAVATLHSNPEFQKQLQKAKDEFA-KLKK 248 

S.ficaria 197 :RVICGYHWQSDVTAARMAASAMVARLHAEPTFAAQLQKAKDEF-NGLKK 244 



INTERNATIONAL SEARCH REPORT 


International application No. 

PCT/JP96/01402 


A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 6 C12N9/16, C12N15/55, C12P19/32 
According to International Patent Classification (IPC) or to both national classification and IPC 


B. FIELDS SEARCHED 


Minimum documentation searched (classification system followed by classifi cation symbols) 

Int. CI 6 ei2N9/00-9/99, C12N15/52-15/61 , C12P19/30- 


19/36 


DocumentatioD searched other than minimum documentation to the extent that such documents are included in the fields searched 


Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
CAS ONLINE, WPI, WPI/L 


C. DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


A 
A 

A ■ 
A 
A 
A 


Microbiology, Vol. 140, No. 6 (1994), 
p. 1341-1350 

JP, 52-23095, A (Ajinomoto Co., Inc.), 
February 21, 1977 (21. 02, 77) (Family: none) 

JP, 50-22115, B (Marukin Shoyu Co., Ltd.), 
July 28, 1975 (28. 07 . 75) (Family : none) 

JP, 47-4511, B (Yamasa Shoyu Co., Ltd.), 
February 27, 1967 (27. 02. 67) (Family: none) 

JP, 46-20038, B (Yamasa Shoyu Co., Ltd.), 
June 4, 1971 (04. 06. 71) (Family: none) 

JP, 7-231793, A (Ajinomoto Co., Inc.), 
-September --5 r -1-9-9-5- -(-05-. 09 -. 95) (Fami-l-y-: -none) 


7-13 

1-6 

1-6 

1-6 

1-6 

1-6 


| [ Furth 


er documents are listed in the continuation of Box C. 


[ | See patent family annex. 




* Special categories of cited documents: 

"A" document defining the general state of the art which is not considered 

to be of particular relevance 
"E" earlier document but published on or after the international filing date 
**LT document which may throw doubts on priority cUim(ft) or which is 

cited to establish the publication date of another citation or other 

special reason (as specified) 
m O" document referring to an oral disclosure, use, exhibition or other 

means 

T" document published prior to the international filing date but later than 
toe priority date claimed 


*T* later document published after the to ternational filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X'* document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y M document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

*\fc" document member of the same patent family 


Date of the actual completion of the international search 
August 16, 1996 (16, 03. 96) 


Date of mailing of the international search report 

August 27, 1996 (27. 08. 96) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/lSA/210 (second sheet) (July 1992) 



mmm** pct/j p 9 6/0 1402 



a. stwom-r z>ttm<D#m mtrnvum (ipoj 

Int. Cl 6 C12N9/16, C12N15/55, C12P19/32 



«SES:ffofc*,MRj(s (IPC) ) 

Int. Cl 6 C12N9/0 0-9/9 9, C 1 2N 1 5/5 2-1 5/6 1, 
G12P19/30-19/36 



CAS ONL I NE, 
WP I, WPI/L 



wars 



Microbiology, Vol. 140, No. 6 (199 4) , p. 1341 
-13 5 0 

JP, 5 2-2 3 0 9 5, A <*©*«at£?tfc) 2 1. 2M. 1 9 7 7 (2 1. 0 2 
. 7 7) (77^-41) 

JP, 5 0-2 2 11 5, B <&&*»«w££tfc) 28. 7fl.. 1 9 7 5 (2 8. 0 
7. 7 5) (77Sy-4t) 

JP, 4 7-4 5 1 1, B (*^*»tt#a;#a) 27. 2^. 1 9 6 7 (2 7. 0 

2. 6 7) (77^J-4l) 



7-13 



1-6 



1 -6 



1 -6 



[xj cmomz^hxmmmznx^z. 



t><D 

o 

rpj BRUMS A*offjfe*|fl>±!ROfiai:*5iaiB 



r&j ^fyh7 7^J-» 



BJRB«E«:3£TLfcB 



16. 0 8. 9 6 



27.08.96 



B^H^ST/t (1 S A/ J P) 
10 0 



8 8 2 7 



miS** 03-3581-1 10 1. 



3 4 4 8 



KPCT/ISA/2 10 (SS2-=-v?) (1 9 9 2^7^) 



mmm^ pct/j p 9 6/0 1402 



C (8t«) . 












A 


JP, 46-2003 8, B <ir^ir*»ttS;£tt) 4. 6JI. 1 9 7 1 (0 4. 0 
6. 71) 


1 -6 


A 


J P, 7-2 3 1 7 9 3, A (*03i#c:£#&) 5. 9£. 1 9 9 5 (0 5. 0 9. 
9 5) (7r; J»4l) 


1-6 



SSPCT/ISA/2 10 (S2-!-^R#) ( 1 9 9 2¥7fl> 



